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ABSTRACT 



Heteroaryipiperidines, pyrrolidines, andpiperazines are use- 
ful as antipsychotic and analgesic agents. The compounds 
are especially useful for treating psychoses by adnnmstering 
to a mammal a psychoses-treating effective amount of one of 
the compounds. The compounds are also useful as analge- 
sics by administering a pain-relieving effective amount of 
one of the compounds to a mammal. 

45 Claims, No Drawings 
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HETEROARYLPIPERIDINES, AND THEIR 
USE AS ANTIPSYCHOTICS AND 
ANALGETICS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation of application Ser. No. 07/969383, 
filed Oct. 30. 1992 now U.S. Pat No. 5364.866, which is a 
continuation-in-part application of application Ser. No. 
07/788,269 filed Nov. 5, 1991, now abandoned which is a 
continuation-in-part application of application Ser. No. 
07/944 ,705, filed Sep, 5, 1991, now abandoned which is a 
continuation application of application Ser. No. 07/619,825, 
filed Nov. 29, 1990, now abandoned which is a continuation 
application of application Ser. No. 07/456,790, filed Dec. 29, 
1989, now abandoned which is a continuation-in-part appli- 
cation of application Sen No. 07/354,411, filed May 19. 
1989 now abandoned. 

BACKGROUND OF THE INVENTION 



wherein 
Xis 
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15 



20 



This invention relates to heteroarylpiperidines, pyrro- 
lidines and piperazines. More particularly, this invention 25 
relates to heteroarylpiperidines, pyrrolidines and piperazines 
having antipsychotic activity and to their use as antipsy- 
chotic drugs. 

The therapeutic treatment of schizophrenic patients by 30 
administration of neuroleptic drugs, such as chlorpromazine, 
haloperidol, sulpiride, and chemically closely related 
compounds, is widespread. While control of schizophrenic 
symptoms has been successful, treatment with these drugs 
does not cure the psychotic patient, who will almost cer- 35 
tainly relapse if medication is discontinued. There exists a 
continuing need in the art for antipsychotic drugs for the 
treatment of psychoses. 

Moreover, some of the known neuroleptics produce w 
unwanted side effects. For example, the side effects of many 
antipsychotic drugs include the so-called extrapyramidal 
symptoms, such as rigidity and tremor, continuous restless 
walking, and tardive dyskinesia which causes facial 
grimacing, and involuntary movements of the face and 45 
extremities. Orthostatic hypotension is also common. Thus, 
there also exists a need in the art for antipsychotic drugs that 
produce fewer or less severe manifestations of these com- 
mon side effects. 

Moreover, there has been a need for drugs that can 5 ° 
produce other biological effects. For example, relief from 
pain has been an age-old aspiration which has led to the 
discovery of natural and synthetic analgetics. Nevertheless, 
the need for safe and effective analgetics has continued to 55 
the present day. 

SUMMARY OF THE INVENTION 

This invention aids in fulfilling these needs in the art by 60 
providing a compound of the formula: 



0) 



65 



I 

-NH, 



or — N— R 2 ; 



R 2 is selected from the group consisting of lower alkyl, 
aryl lower alkyl, aryl, cycloalkyl, aroyl, alkanoyl, and 
phenyisulfonyi groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, trifluoromethyl, nitro, or 
amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and 
X is — O— ; 

Qt is selected from the group consisting of: 




and 



(a) 



(b) 



where Z is 



-CH— or — N— ; 




and 

Y 2 is selected from the group consisting of: 

(fc)w (1) 

-(Ri)-o 



in which (Rj) is — (CH^— where n is 2, 3. 4, or 5; or 

— CH 2 — CH=CH— CH 2 — , 

— CH 2 — - C^^C— CH 2 — — , 

— CEj — CH=CH — CH 2 — CHj — , 

— CH 2 — CH 2 — CH=CH — CH 2 — , 

— CH 2 — O^C — CH 2 — CH 2 — , or 

— CH 2 — CH 2 — C^C—CHa— » 

the — CH=CH — bond being cis or trans; and 
R and m are as defined hereinafter; 



-(RO-o 




(2) 



where R 3 is H or — OCH 3 and n has the above meaning; 

N =N R, (3) 

-(CHzV-O-^ 

N -9 

R 4 is hydrogen, lower alkyl, lower alkoxy, amino, mono- 
or dialkylamino, Q-C3 acyl amino. C 1 -C 6 alkanoyl, 
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trLfiuoroiuethyl, chlorine, fluorine, bromine, or 

o 
II 

— C-aryl; 
in which aryl is phenyl or 




where R 5 is hydrogen, lower alkyl, lower alkoxy, 15 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower alalkylamino, nitro, cyano, 
trifluororaethyl, trifluoromethoxy; 

where n has the above meaning; 



20 



.0- 



(4) 



25 



where n and R 4 are as previously defined; 
-(CH 2 ). 



30 




(5) 



where either one of X y or X. is 



35 



40 



— c— 

il 

0 



and the other is — CH 2 — ; and 45 

R 5 ' is hydrogen, lower alkyl, lower alkoxy, chlorine, 
fluorine, or bromine; and 



-(CH^-N 




(6j 



50 



55 



where n and R« are as previously defined; 
o 

-<CH 2 )„- 



60 



65 



where n and R 4 are as previously defined; 
o 

where n is as previously defined; 



(9) 



where Q 2 is S, NH, or — CH 2 — ; 

Rg is the same as Rj when Q 2 is S or NH; and 

when Q 2 is — CH 2 — , R 6 is selected from the group 

consisting of: 

— CH2-— CH 2 — 

— -CH 2 — CH 2 — CH 2 — 

— CH 2 — CH 2 — CH 2 — -CH 2 — — 

— CH 2 — CH^CH 2 — -CH 2 — 

— CH 2 — — CH 2 — — CH=CH — 

— CH 2 — CH—CH— CH 2 — 

— CH 2 — CH 2 — CH=CH — 

— CH 2 — CH-=CH— CH 2 — CH 2 — 

— CH 2 — CH 2 — CH=CH— CH 2 — 

— CH 2 — CH 2 — CH 2 — CH=CH — 

— CII 2 — CH— CH— CH 2 — CH 2 — 

— CH 2 — CH 2 — CH=CH— CH 2 — 

— CH 2 — CH 2 — CH 2 — CH= CH — 

— CH 2 — C^=C — CH 2 

— CH 2 — CH 2 — 0=C— 

— CH 2 — C^C — CH 2 — CH 2 — 

— CH 2 — CH 2 — feC— CH 2 — 

— CH 2 — CH 2 — CH 2 — CH 2 ^C — 

the — CH— CH — bond being cis or trans; 
R is hydrogen, lower alkyl, lower alkoxy, hydroxy!, 

carboxyl, chlorine, fluorine, bromine, iodine, amino, 

lower mono or diaikylamino, nitro, lower alkyl thio, 

trifluoromethoxy, cyano, acylamino, trifluoromethyi, 

trifluoroacetyl, aminocarbonyl, dialkylaminocarbonyl, 

formyl, 

0 
II 

-C-alkyl, 

O 
II 

-C-O-alkyl, 

O 
II 

— C-ajyi, 

O 
il 

— C-keteroaryl, 

OR 7 
1 

— CH-aikyl, 

W 
II 

— C-alkyi, 



w 

II 

— C-aryl, or 

W 
II 

— ■Cheteroaryl; 
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5 

-continued 




6 

-continued 



N-Y 2 



Cb) 



where Z is 



alkyl is lower alkyi; 

aryi is as previously defined; 

heteroaryl is 



03 



30 



35 



20 



25 



, — NH, — CH=N; 
W is CH 2 or CHR 8 or N— 
R 7 is hydrogen, lower alkyl* or acyl; 
R 8 is lower alkyl; 

Rs is hydroxy* lower alkoxy, or — NHR l0 ; and 
R 10 is hydrogen, lower alkyl, C x -C 3 acyl, aryL 

o o 
II II 
—C-aryl or — C-heteroaryl, 



where aryl and heteroaryl are as defined above; and 30 

m is 1, 2. or 3; 
or a pharmaceutically acceptable acid addition salt thereof. 

This invention also aids in fulfilling these needs in the art 
by providing a compound of the formula: 35 



(Dp 

wherein 
Xis- 




0) 



40 



45 



I 1 
-NH, or — N — Rj; 



R 2 is selected from the group consisting of lower alkyi\ 
aryl, lower alkyl, aryl, cycloalkyi, aroyl, alkanoyi, and 50 
phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, trifluoromethyl, nitro, or 
amino, when p is 1; 55 

Y is lower alkoxy, hydroxy and halogen when p is 2 and 
Xis— O— ; 

Qi is selected from the group consisting of: 

60 

/ \ W 

— Z N— Y 2 



and 



65 



-CH— or -N- 



and 



Y 2 is selected from the group consisting of; 
-(Ri)-o 




in which (Rj) is R^, R 2i or R 22 , wherein: 
R 20 is — (CH^ — where n is 2, 3, 4 or 5; 
R 2i is 

— CH 2 — CH=CH— CH 2 — , 
— CH 2 ~GsC— C&r- , 
— CH 2 -CH=CH— CH 2 — CH 2 — , 
— CH 2 — CH 2 — CH=-CH— CH 2 — , 
— CH 2 —<^C— CH 2 — CH 2 — , or 
— CH 2 — CH 2 — C=C — CH 2 — t 
the — CH=CH — bond being cis ox trans; 

R22 is R2Q or R 21 in which one or more carboc atoms of 
Rso or R2i are substituted by at least one Ci-C 6 linear 
alkyl group, phenyl group or 



lower aikyieaeyl 




where Z t is lower alkyl, —OH, lower alkoxy, — CF 3 , 
— N0 2 , — NH 2 or halogen; and R and m are as defined 
hereinafter; 



-(Ri)-o 




(2) 



where K L is as previously defined, and R 3 is hydrogen or 
— OCH 3 ; 



(3) 



where R t is as previously defined; and 

R 4 is hydrogen, lower alkyl, lower alkoxy, hydroxy, 
amino, mono- or dialkylarnino. Q-C3 acyi amino, 
Q-Q alkanoyi, triflucromethyL chlorine, fluorine, 
bromine, 



7 
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o o 
I! * II 

— O — C— <Ci-Ci2 straight or branched chain) alfcyl or — C-aryl; 



in which aryl is phenyl or 




where R 5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 15 
monoalkylaraino, lower dialkylamino, roitro, cyano, 
trifluorometfayl, trifluoromethoxy; 




20 



25 



where Rj and R 4 are as previously defined; 
-<RiL 




(5) 



where either one of Xy or X. is 



30 



35 



-C— 

II 
0 



40 



and the other is — CH 2 — ; and 

R 5 ' is hydrogen, lower alkyl, lower alkoxy, chlorine, 
fluorine, or bromine; and 

is as previously defined; 

o. (6) 



45 



-(Rt)-N 




50 



55 



where R L and R 4 are as previously defined; 

O (7) 



60 



(R4) 9 



where q is h Z 3 or 4, and R x and R 4 arc as previously 
defined; 



65 



where R : is as previously defined; 



(8) 



-(Rt) 



(9) 



where R± is as previously defined; 
Q 2 is S. NH, or — CH 2 — ; and 
R and m are as defined hereinafter; 



-<R0-( ^ 

o — / 



(10) 



where R A is as previously defined; 

— R t — O — R 12 



(11) 



where R I2 is selected from the group consisting of: 
hydrogen, 

o 
II 

— C — (Ci-C 12 straight chain or branched) alkyl, 

O 
II 

— C— NR13R14, 
0 

II 

— C— NRi5Ri6,and 

O 
11 

T Rl7 ' 
0 

where R 13 is selected from the group consisting of hydro- 
gen and (C t — C l2 ) alkyl groups; 

where R 14 is selected from the group consisting of hydro- 
gen and (Ci-C) alkyl groups; 

where NR 1S R 16 taken together form a ring structure 
selected from the group consisting of piperidinyl, mor- 
pholinyl and piperazinyl; 

where R l7 is selected from the group consisting of lower 
alkyl and aryl groups; 

— Rj — NR 18 R 19 (12) 

where Ri S and R 19 arc independently selected from the 
group consisting of; 

hydrogen, 

(Cj~C 12 straight or branched chain) alkyl, 

0 

II 

—C-0—(Ct-Cn) alkyl, 
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-continued 



— C--(Ci-Ci2) alky I, aid 



10 



R i0 is hydrogen, lower alkyi, Ci-C 3 acyl, aryl, 

0 o 
1! ii 

—C-aryl or — C-hetcroaryJ, 



where NR 18 R l9 taken together form a ring structure 
selected from the group consisting of piperidinyL mor- 
pholinyl and piperazinyl; 



Rl S R 1: 



(13) 



15 



where R x and R 12 arc as previously denned; 

R is hydrogen, lower alkyi, lower aikoxy, hydroxy!* 
carboxyl, chlorine* fluorine, bromine, iodine, amino, 
lower mono or ctfalkylamino, nitro. lower alkyi thio, 
trifluoromethoxy, cyano, acylamino, trifiuoromethyL 
trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, 2 q 
formyl, 

o 
II 

-C-alkyl 

25 

O 
II 

-C— O-alkyl, 

0 
II 

-C-aryl, 

O 
II 

— C-heteroaryl, 

OR 7 

-CH-alkyI, 

W 
II 

— C-alkyl, 

W 
11 

—C-aryl, and 

W 
II 

— C-heteroaryl; 



alkyi is lower alkyi; 

aryl is as previously defined; 

heteroaryl is 



Q3is. 



I 

-NH, 



— CH=N— ; 
W is CH 2 or CHR^ or N— Rg; 
R 7 is hydrogen, lower alkyi or acyl; 
Rg is lower alkyi; 

R9 is hydroxy, lower aikoxy, or — NHR^ 



30 



40 



45 



50 



55 



60 



65 



where aryl and heteroaryl are as defined above; and 
mis 1, 2, or 3; 

with the proviso that in formula (9) Z is not 



; and 



I 



when X is — S — , Q 2 is — CH 2 — , Y is hydrogen, lower 
aiicyl, lower aikoxy, halogen, hydroxy or 
trifluoromethyl, and p is 1 or 2; 
with the proviso that in formula (4) R 4 is not H when Rj 
is Rjjo, Z is not 



I 

-N— , 



X is — S — , Y is hydrogen, halogen, lower alkyi, lower 
aikoxy, hydroxy or trifluoromethyl, and p is 1 or 2; 
with the proviso that in formula (9) Z is not 

I 

-CH— 

when X is 

I i 

— NH— or — NR 2 , 

Y is hydrogen, halogen, lower alkyi, lower aikoxy, 
hydroxy or trifluoromethyl and Q 2 is — CH 2 — ; 
with the proviso that in formula (9) Z is not 

I 

-CH- 

when X is — O — , Q 2 is — CH 2 — , Yis hydrogen* lower 
alkyi, lower aikoxy, hydroxy or halogen, and p is 1 or 
2; 

with the proviso that in formula (9) Z is not 
I 

— CH— 

when X is — S — , Q 2 is — CH 2 — , Y is hydrogen, 
halogen, lower alkyi, lower aikoxy or hydroxy, p is 1 or 
2, R is hydrogen, and m is 1; 
with the proviso that in formula (9) Z is not 

I 

when X is 
I 

-NR 2 , 

Q 2 is — CH 2 — , R is chlorine, fluorine, bromine, iodine, 
lower alkyi, lower aikoxy. lower alkyi thio, lower 
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mono- or dialkylamino, amino, cyano, hydroxy, trif- 
luoromethyl; is aryl; Y is hydrogen, halogen, lower 
alkyL lower alkoxy or hydroxy, pis 1 or 2; 
with the proviso that in formula (9) Z is not 



— N — 



when X is 



I I 

— NH — or — NR 2) 

where R 2 is lower alkyL aryl lower alkyL or 
phenyisulfonyl, Y is hydrogen, halogen, lower alkyl. 
lower alkoxy or hydroxy, p is 1 or 2 and Q 2 is 
— CH 2 — ; 

with the proviso that Y 2 is not the moiety of formula (8) 
when Z is 



12 



-NR 2 , 



20 



where R 2 is phenyl, Z is 



and Y is hydrogen, lower alkyL lower alkoxy, chlorine, 
fluorine, bromine, iodine or a hydroxyl group; 
with the proviso that in formula (12). R 18 and R 19 are not 
lower alkyi when Z is 

I 

— N— , 

Xis 



I 

-CH-, 



— NR 2 



X is 0, p is L and Y is hydrogen, lower alkyL lower 25 
alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxy! group; 
with the proviso that in formula (1) Z is not 



I 



30 



when X is 0 or S, Y is hydrogen, R is hydrogen, Cj-Q 
alkyL chlorine, fluorine, bromine, iodine, cyano, C^C^ 
alkoxy, aryl, — C00R 23 where R 23 is d-C 4 alkyl; 
with the proviso that in formula (1) Z is not 



35 



— N- 



40 



when X is — S — , R x is R 20 , R is H, and m=l; 
with the proviso that in formula (7) R 4 is not hydrogen 
when Y is 6-F, X is — O— , Z is 



and R 2 is aryl and Y is hydrogen, lower alkyL lower 
alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 
with the proviso that in formula (12), when X is —0—, 
Zis 



I 

-CH— 

and Y is hydrogen, lower alkyL lower alkoxy, chlorine, 
fluorine, bromine, iodine or a hydroxy! group, R 1S and 
R 19 are not lower alkyl; 
with the proviso that in formula (12), R ts and R 1S , are not 
hydrogen when R x is R 20 , Z is 



-CH-, 



—CH— , 

and n is 2, 3 or 4; 
with the proviso that in formula (11) R 12 
Zis 



— N— , 



Xis 



I 1 

-NH — or — NRi 



X is —0—, and Y is 6-F; 
45 all geometric optical and stereoisomers thereof, or a 
pharmaceutically acceptable acid addition salt thereof. 
This invention also provides a pharmaceutical 
composition, which comprises a compound of the invention 
and a pharmaceutically acceptable carrier therefor. In one 
is not H when 50 en ^> 0£ hment of the invention, the pharmaceutical composi- 
tion is an antipsychotic composition comprising a com- 
pound of the invention in an amount sufBcicnt to produce an 
antipsychotic effect 
In addition, this invention provides a method of treating 
55 psychoses, which comprises admMstering to a patient a 
pharmaceutically effective amount of a compound of the 
invention. 

Finally, this invention provides a method of alleviating 
pain by administering to a patient a pain-relieving amount of 
60 a compound of the invention. 



where R 2 is lower alkyL aryl lower alkyL or phenyl- 
sulfonyl Y is hydrogen, lower alkyl, lower alkoxy. 
chlorine, fluorine, bromine, iodine or a hydroxyl group 
and p is 1 or 2; 
with the proviso that in formula (11), R 12 is not H when 
Xis 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The compounds of this invention are useful as antipsy- 
65 chotic drugs and as analgesic agents. The compounds of the 
invention can contain a variety of different substituents and 
chemical groups. As used herein, when the term "lower" is 



5,6: 

13 

mentioned in connection with the description of a particular 
group, the term means that the group it is Describing contains 
from 1 to 6 carbon atoms. 

The term "alkyl" as used herein refers to a straight or 
branched chain hydrocarbon group containing no 
unsaturation, for example, methyl, ethyl. isopropyl, 2-butyl, 
neopentyi, or n-hexyl. 

The term "alkoxy" as used herein refers to a monovalent 
substituent comprising an alkyl group linked through an 
ether oxygen haying its free valence bond from the ether 
oxygen, e.g. methoxy. ethoxy, propoxy, butoxy, or pentoxy. 

The term "alkylene" as used herein refers to a bivalent 
radical of a lower branched or unbranched alkyl group 
having valence bonds on two terminal carbons thereof, for 
example, ethylene (— CH 2 CH 2 — ), propylene 
( — CH 2 CH 2 CH 2 — ), or isopropylene 



(— CHiCHCH 2 — ). 

The term "cycloalkyl" refers to a saturated hydrocarbon 
group possessing at least one carbocyciic ring, the ring 
containing from 3 to 10 carbon atoms such as cyclopropyl, 
cyclobutyL cyclopcntyl, cyclohexyl, cycloheptyl, cyclode- 
cyl and the like. 

The term "alkanoyl" refers to the radical formed by 
removal of the hydroxyl function from an alkanoic acid. 
More particularly, the term "alkanoyr as used herein refers 
to an alkyl carbonyl moiety containing from 2 to 11 carbon 
atoms, e.g. 

0 
ii 

CH 3 — C— , 

o 

II 

CH 3 — CH 2 — C— ,etc. 
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The term "acylamino w refers to a primary or secondary 
amine, wherein a hydrogen of the amine is replaced by an 
acyl group, where acyl is as previously defined. 

5 The term "o^alkyiarninocarbonyl" refers to a derivative of 
an acid, wherein the hydroxyl group of the acid is replaced 
by a lower aialkyiarnino group. 

The term "aroyl" refers to a disubstituted carbonyl, 
wherein at least one substituent is an aryi group, where 
10 "aryr is as previously defined. 

Unless otherwise indicated, the term "halogen" as used 
herein refers to a member of the halogen family selected 
from the group consisting of fluorine, chlorine, bromine, and 
15 iodine. 

Throughout the specification and appended claims, a 
given chemical formula or name shall encompass all 
geometric, optical and stereoisomers thereof where such 
isomers exist 

20 

A. COMPOUNDS OF THE INVENTION 

The compounds of this invention can be represented by 
25 the following formula: 



30 




CD 



wherein 
X is -O—, — S— , 

35 

I I 
-NH,or — N-R 2 ; 



Examples of alkanoyl groups are formyl, acetyl, propionyL 
2,2-dimethylacetyl, hexanoyL octanoyl, decanoyL and the 
like. 

The term "alkanoic acid" refers to a compound formed by 
combination of a carboxyl group with a hydrogen atom or 
alkyl group. Examples of alkanoic acids are formic acid, 
acetic acid, propanoic acid, 2,2-dimethylacetic acid, hex- 
anoic acid, octanoic acid, decanoic acid, and the like. 

The term "aryl lower alkyf refers to compounds wherein 
"aryl" and "loweraliyl" are as defined above. 

The term "lower alkylthio" refers to a monovalent sub- 
stituent having the formula lower alkyl-S — ♦ 

The term ^henylsulfonyl" refers to a monovalent sub- 
stituent having the formula phenyl-S0 2 — . 

The term "acyl" refers to a substituent having the formula 

o o 
II 11 
lower alkyl— C— or CFa— C— or 

0 O 
II II 
aryl— C — or bctercaryl — C — . 

The term "lower monoalkylamino" refers to a monosub- 
stituted derivative of ammonia, wherein a hydrogen of 
ammonia is replaced by a lower alkyl group. 

The term "lower dialkylamino" refers to a disubstituted 65 
derivative of ammonia, wherein two hydrogens of ammonia 
are replaced by lower alkyl groups. 



R 2 is selected from the group consisting of lower alkyl, 
aryl, lower alkyl, aryl. cycloalkyl, aroyl, alkanoyl, and 
phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, trifluoromethyL nitro, or 
amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and 
Xis — O— ; 

Q L is selected from the group consisting of: 

— Z N— Y 2 

\ / 



where Z is 

I I 

-CH- or — N— ; 

and 



55 



60 



and 



N-Y 2 
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Y 2 is selected from the group consisting of: 
-(Ri)-o 



in which (RJ is R^, R 2l or R 22 , wherein: 
R 20 is — (CH 2 )„ — where n is 2, 3. 4 or 5; 




10 



— CH 2 — CH^^CH— -CH2~~"i 

— CH 2 — C=C— — CH 2 — , 

— CH 2 — CH—CH — CH 2 — CH 2 — , 

— Crlj — CH 2 — CH—CH — CEU — , ^ 

— CH 2 — 0=C— CH 2 — CH 2 — ' or 

— CH 2 —CH 2 — CssC— CH 2 — 
the — CH=CH — bond being cis or trans; 
R 22 is R 20 or R 21 in which one or more carbon atoms 

of R^q or R 21 are substituted by at least one C t -C 6 20 

linear alkyl group, phenyl group or 



Jr^C 

lower alkylcncyl — ( i ) > 



(ZiV. 



25 



where Z x is lower alkyl. — OH, lower alkoxy, — CF 3 . 
— N0 2 , — NH 2 or halogen; and R and m are as defined 




(2) 



35 



where R : is as previously defined, and R 3 is hydrogen or 



-— OCH, 



40 



(3) 



45 



where R a is as previously defined; and 

R 4 is hydrogen, lower alkyl, lower alkoxy, hydroxy, 
amino, mono- or dialkylamino, C!-C 3 acyl amino, 
Ct-Cg aikanoyl, trifluoromethyi, chlorine, fluorine, 
bromine, 

o 
II 

— O ■— C— (Cj-Ca straight or branched chain) alkyl or 

O 
II 

— C— aryl; 



50 



55 



in which aryl is phenyl or 



60 



65 



where R s is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 



16 

monoaD^larnino, lower dialkylamiao, nitro, cyano. 
trifluoromethyl, trifluoromethoxy; 



(4) 




where Rj and R 4 are as previously defined; 




(5) 



where either one of X v or X. is 



— c— 
If 

o 



and the other is — CH 2 — ; and 
R 5 ' is hydrogen, lower alkyl, lower alkoxy, chlorine, 

fluorine, or bromine; and 
R t is as previously defined; 

(6) 



-(RO-N 




where R { and R 4 are as previously defined; 
o 



-(Rl)-N ^^>=rv 



(7) 



where q is 1, 2, 3 or 4, and R x and R 4 are as previously 
defined; 



o 

foO 

where R : is as previously defined; 



(?) 




where R x is as previously defined; 
Q 2 is S. NH, or — CH 2 — ; and 
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R and m are as defined hereinafter; 
0 



(10) 



where R A is as previously defined; 



(U) 



where R l2 is selected from the group consisting of: 
hydrogen. 



— C— (C1-C12 straight chain or branched) alkyl, 

0 
II 

-C— NRoRh, 

O 
11 

— C— NRuRis, and 

O 
li 

o 



20 



25 



where R 13 is selected from the group consisting of hydro- 
gen and (Cr*C) alkyl groups; 30 

where R 14 is selected from the group consisting of hydro- 
gen and (Ci-C) aikyl groups; 

where NR^R^ taken together form a ring structure 
selected from the group consisting of piperidinyl, mor- ^ 
pholinyl and piperazinyi; 

where R 17 is selected from the group consisting of lower 
aikyl and aryi groups; 



— Ri — NR ls R l9 



(12) 



where R 18 and Rj 9 are independently selected from the 
group consisting of: 

hydrogen, 

(C^-Cjj straight or branched chain) alkyl, 

O 
li 

— C— O— (Ci-C B )aUtyI» 

o 

II 

-C-CQ-Cn) alkyl; and 



40 



45 



50 



where NR 18 R 19 taken together form a ring structure 
selected from the group consisting of piperidinyl, mor- 55 
pholinyl and piperazinyi; 



— R« — S — R t 



(13) 



where R t and R 12 are as previously defined; ^ 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine* bromine, iodine, amino, 
lower mono or dialkylamino, nitro. lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, 
trifluoroacetyl, aminocarbonyl . 65 

mon oalkylamin ocarb onyi, dialkylaminocarb 0 ny 1, 
formyU 



18 



0 
11 

— C-alkyl, 

0 
II 

-C—O-alkyi, 

0 
li 

-Caryl, 

0 
II 

— C-heteroaryl, 

OR7 
1 

-CH-alkyl, 

W 
II 

-C-alkyl, 

W 

II 

— C-aiyl, and 

W 
II 

— C-heteroaryl; 

alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 

Q 3 

Q 3 is —0—, — S— , 

I 

— NH, 

— CH~N — ; ■ 
W is CH 2 or CHRg or N — 
R, is hydrogen, lower alkyl, or acyl; 
R 8 is lower alkyl; 

^ is hydroxy, lower alkoxy, or — NHR 10 ; and 
R 10 is hydrogen, lower alkyl^ Cj-Q acyl, aryl, 

0 0 
II II 
— C-aryl or —C-heteroaryl, 

where aryl and heteroaryl are as defined above; and 
mis 1,2, or 3; 

with the proviso that in formula (9) Z is not 



whcn X is — S — , Q 2 is — CH 2 — , Y is hydrogen, lower 
alkyl, lower alkoxy, halogen, hydroxy or 
trifluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) R 4 is not H when R x 
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with the proviso that Y 2 is not the moiety of formula (8) 

1 when Z is 
-N-, 

I 

X is — S—S. Y is hydrogen* halogen, lower alkyl. 5 -ch-, 

lower aikoxy, hydroxy or trifluoromethyl, and p is 1 or 

2* 

. ' . „ ^ X is 0, p is 1, and Y is hydrogen, lower alkyi, lower 

with the proviso that m formula (9) Z is not 1t . „ . ° . ... 

y v ' aikoxy, chlorine, fluorine, bromine, iodine or a 

j 10 hydroxyl group; 

— ch— with the proviso that in formula (1) Z is not 



when X is 



— N — , 

Y is hydrogen, halogen, lower alkyl. lower aikoxy, 
hydroxy or trifluoromethyl and Q 2 is — CH 2 — ; 20 
with the proviso that in formula (9) Z is not 



when X is O or S, Yis hydrogen, R is hydrogen, C L ~C 4 
alkyl. chlorine, fluorine, bromine, iodine, cyano, C|-C 4 
aikoxy, aryl. — COOR 23 where R 23 is C x -C 4 alkyl; 
with the proviso that in formula (1) Z is not 



-CH— 



25 



when X is — 0 — , Q 2 is — CH 2 — , Yis hydrogen, lower 
alkyl, lower aikoxy, hydroxy or halogen, and p is 1 or 
2; 

with the proviso that in formula (9) Z is not 



30 



— CH— 

when X is — S — , Q 2 is — CH 2 — , Y is hydrogen. 35 
halogen, lower alkyl. lower aikoxy or hydroxy, p is 1 or 
2, R is hydrogen, and m is 1; 
with the proviso that in formula (9) Z is not 



I 

— N — 



when X is 



I 

-NR2. 



40 



45 



Q 2 is — CH 2 — , Ris chlorine, fluorine, bromine, iodine, 
lower alkyl, lower aikoxy, lower alkyl thio, lower 
mono- or dialkylamino, amino, cyano, hydroxy, trif- 50 
luoromethyl; R2 is aryl; Y is hydrogen, halogen, lower 
alkyl. lower aikoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 



I 

— N — 



55 



— N — 

when X is — S — , R x is R 20 , R is H, and m=i; 
with the proviso that in formula (7) R4 is not hydrogen 
when Y is 6-K X is — 0 — , Z is 

I 

-CH-, 

and n is 2, 3 or 4; 
with the proviso that in formula (11) R i2 is not H when 
Zis 



I 

— N- 



Xis 



— NH— 



-NR 2 



where R 2 is lower alkyl, aryl lower alkyl. or phenyl- 
sulfonyl Y is hydrogen, lower alkyi, lower aikoxy, 
chlorine, fluorine, bromine, iodine or a hydroxyl group 
and p is 1 or 2; 

with the proviso that in formula (11), R x2 is not H when 
Xis 



-NR 2l 



v . where R^ is phenyl, Z is 

when X is " r J 

60 1 



I I 

— NH — or — NR 2 , 



— N— , 



where R 2 is lower alkyl, aryl lower alkyl, or 
phenylsulfonyl, Y is hydrogen, halogen, lower alkyl, 65 
lower aikoxy or hydroxy, p is 1 or 2 and Q 2 is 
— CH 2 — ; 



and Y is hydrogen, lower alkyl, lower aikoxy, chlorine, 
fluorine, bromine, iodine or a hydroxyl group; 
with the proviso that in formula (12), R l8 and R^ are not 
lower alkyl when Z is 
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22 



xis 
I 

— NR 2 

R 2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, 
chlorine, fluorine, bromine, iodine or a hydroxyl group; 
with the proviso that in formula (12), when X is — 0 — , 
Zis 




-CH— 



When the substituent Y 2 has the formula (b)(1): 
-(Ri)-O 

io and Rj contains unsaturation, R x preferably has the formula 

— CHj — CH=CH — CHj — . 

When the substituent Y 2 has the formula (b)(3): 

-(CH ; ) B -0-^ 



15 




and Y is hydrogen, lower alkyl. lower alkoxy, chlorine, 20 
fluorine, bromine, iodine or a hydroxyl group, R i8 and 

R 19 arc not lower alkyl; ^ substitueat r 4 is preferably hydrogen or d-C 6 alkyl 

with the proviso that in formula (12). R t8 and R 19 are not carbonyl and n is 3, 

hydrogen when Rj is R^, Z is — CH — , X is — O — , 

and Y is 6-F; 25 
all geometric optical and stereoisomers thereof, or a 

pharmaceutically acceptable acid addition salt thereof. 
The compounds of the invention can also be represented 
by the following formula: 



When the substituted Y 2 has the formula (b)(4): 



30 





The substituent X in formula (I) is selected from the group 
consisting of — 0 — . — S — , — NH — . or 



the substituted R 4 is preferably hydrogen or 
o 

S CH 3 



40 



I 

— N-R 2 . 



When the substituent X is — O — , the compounds of the 
invention contain a 1,2-benzisoxazoie nucleus, and when X 45 
is — s — , the compounds of the invention contain a 12- 
benzisothiazole nucleus. When X is — NH — or 



and a is preferably 1 or 2. 
When the substituent Y 2 has the formula (b)(5): 



-N-R 2f 



50 




the compounds of the invention contain the indazole 
nucleus. 

When p in formula (J) is 1, the substituent Y is selected 55 
from the group consisting of hydrogen, lower alkyi, 
hydroxyl, halogen, lower alkoxy, — CF 3 . — N0 2 , and 
— NH 2 . The substituent Y is preferably in the 5- or 
6-position of the ring. Moreover, in the preferred embodi- 
ments of the invention, the substituent Y is hydrogen, 
chlorine, bromine, or fluorine, and in the particularly pre- 
ferred compounds of the invention, Y is fluorine, especially 
in the 6-position of the ring. 

Whea p in formula (I) is 2 and X is — O — . each Y 
substituent can be independently selected from lower 65 
alkoxy, hydroxy or halogen groups, preferably methoxy 
groups. 



the substituent R 5 ' is preferably — OCH 3 and n is preferably 
3. 

When the substituent R 4 has the formula (b)(6): 



60 



-(CH 2 )„-N 




23 

the substituent R 4 is preferably 
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The substituent Z can be 



and n is preferably 3. 
When the substituent Y 2 has the formula (b)(7): 



— CH- 



in which case the compounds of the invention are net- 
eroarylpiperidine derivatives, or 



10 



~(CH 2 v 



— N — , 

in which case the compounds are heteroarylpiperazine 
derivatives. When the substituent Q x has the formula 



N-Y 2 



the substituent R 4 is preferably hydrogen and n is preferably 
or 4. 

The substituent Y 2 has the formula (b)(8): 




20 



~(CH 2 }„-N 




the compounds of the invention are heteroarylpyrrolidines. 
The preferred compounds of the invention are the 
heteroarylpiperidines, i.e. compounds in which Z is 



25 



— CH- 



thc value of n is preferably 3 or 4. 
When the substituent Y 2 has the formula (b)(9): 



The compounds of the invention can contain one, two. or 
three R-substitoents. The substituent R can be hydrogen. 
30 lower alkyl. Q-Cg alkoxy, hydroxyl, carboxyl, O. F, Br, I, 
amino, C t -C 6 mono or dialkyi amino, — N0 2 , lower alkyl 
thio, — OCF 3 , cyano, acylamino, — CF 3 , trifluoroacetyl 




35 



(i.e. 



•CPs}, 



aminocarbonyl 



the substituent R 6 is preferably — CH 2 — CH=CH 2 — 
CH 2 — when R 6 contains unsaturation. 

When the substituent R is 



40 



(i.e. 



0 

ii 

-C-NH2), 



45 



the substituent Q 3 is preferably — CH— N; and the substitu- 50 
ent W is preferably CH 2 . the substituent Rg in CHR^ is 
preferably CH 3 . the substituent R^ in N — Rg is preferably 
hydroxy, lower alkoxy, or NH 2 , and the substituent R 10 in 
NHR 10 is preferably hydrogen. 

The value of n in the foregoing formulas can be 2, 3, 4, 
or 5 , and preferably is 2. 3 , or 4, In the particularly preferred 
compounds of the invention n is 3. 

When X in the compounds of the invention is 



55 



I 

— N — , 



60 



the substituent R 2 is selected from the group consisting of 65 
lower alkyl, aryl lower alkyl aryL cycloalkyi, aroyl, 
alkanoyL and phenylsulfonyl groups. 



dlalkylarninocarbonyL formyl, 

0 
II 

— C-alkyl, 

O 
II 

— C— O-alkyl, 

O 
II 

— C— aryl, 

O 
11 

— C-heteroaryl, or 

OR 7 
i 

-CH-alkyl, 

W 
ii 

— C-alkyl, 

W 
Ii 

— C— aryl, or 
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il 

— C-bcleroaiyl; 

alkyl is lower alkyl; 
aryl is phenyl or 



25 

-continued 



26 




(3) 




{1) 



or a pyrrolidine of the formula: 



10 



where is hydrogen, lower alkyl. Cj-C 6 alkoxy, 
hydroxy. CL R Br, I Q-Q aikylamino, -^Sf0 2 , — CN, 
— CF 3 , — OCF 3 ; 

heteroaryl is 



-Co 




(3A) 



NH 




(2) 



under alkylating conditions with a compound of the formula; 



-NH-, 

— CH=N— ; 
W is CH 2 or CHRg or N— R,; 
R? is hydrogen, lower alkyl, or acyl; 
R 8 is lower alkyl; 

Rg is hydroxy, lower alkoxy, or — NHR 10 ; and 
R 10 is hydrogen, lower alkyl, Cj-C^ acyl, aryl. 

o o 
li 11 
— C-aryl or — C-heteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is 1. 2, or 3* 
When the compounds of the invention contain two or three 
R-substituents. each of the R-substituents can be indepen- 
dently selected from the above substituents. Preferably, each 
of the R-substituents is selected from the group consisting of 
hydrogen, alkyl, C^C 3 alkoxy, hydroxyl, — COCF 3 , 
Ci-Cfi alkanoyl, CI, F, Br, L Cj-Cj aikylamino, — N0 2 , 
— CF 3 , — OCF 3 , 



HAL-(CH a ),0-Y h 

where HAL is CI, Br, or I The procedures that can be 
25 employed for preparing the piperidines, the piperazines, and 
the pyrroKdines and the alkylating agents identified by the 
above formulas will now be described in detail. 
1. Preparation of 3-(l-unsubstituted-4-Piperazinyl)-lH- 



30 



indazoles 

Compounds of the formulae: 



35 



45 



00, 



and 





(3) 





(6) 



S 



—C -lower alkyl, 

arvi 
OR 7 

— CH-lower alkyl 

The compounds of the present invention are prepared in 
the following manner. The substituents R, R v R 2 , R 3 , X, Y, 
and Z and the integers m. n. and p are as defined above 
unless indicated otherwise, 

B. PREPARATION OF COMPOUNDS OF THE 
INVENTION 

The compounds of the invention can be prepared by 
reacting a piperidine or a piperazine of the formula: 



N 
1 

R2 

for use in synthesizing the indazoyl-substituted piperazines 
50 of the invention can be prepared as follows. 

A substituted aryl ester of formula (7) is selected, 



C7) 



55 



50 



Hal 

where R n is lower alkyl and Hal is a halogen selected from 
the group consisting of CI, Br, and L The ester of formula (7) 
is reacted with hydrazine, H 2 NNH 2 * under standard 
hydrazide formation conditions. Typically, the reaction is 
carried out in a nonreactive solvent, e.g. ethanol. methanol, 
65 or toluene, at a temperature of ambient temperature to the 
reflux temperature of the solvent for 4 to 16 hours to form 
a hydrazide of formula (8): 



27 
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<X 



O 
It 

C— NH 



(8) 



NH 2 



The hydrazide of formula (8) is reacted with a phenyl 
sulf onyl halide of the formula 




(9) 



N-Rii 




(13) 



io The compound of formula (13) is then reacted with a 
condensation agent, such as copper, copper-bronze, or 
cuprous oxide, in a solvent such as rilrnethylformamide, 
dimethylacetamide, or tetramethylurea, at a temperature of 
120° to 177° C. for 1 to 16 hours to form a piperazine- 
15 substituted phenylsuifonyl indazoie of the formula 



where Hal is a halogen selected from the group consisting of 
CI and Br, to form a compound of the formula 




(10) 



20 



25 



30 



Typically this reaction is carried out in a basic solvent, 
such as pyridine or collidine, at a temperature of 0° to 30° 
C for 2 to 16 hours. 

The compound of formula (10) in turn is reacted neat with 
thionyl chloride at a temperature of 50° to 79° C (reflux 
temperature) for 2 to 16 hours to form a compound of 
formula (11) 



35 




(ii) 



Compound ( 11) is reacted with a compound of formula (12). 



(12) 



C 3 



where R n is lower alkyl, under conventional nucleophilic 
reaction conditions, for example in an inert solvent such as 
tetrahydrofuran (THF), toluene, or diethylether, at a tem- 
perature of 5° to 50° C for 1 to 16 hours to forma compound 
having the formula 



65 




(14) 



A cyano-substituted piperaziue phenylsuifonyl indazoie is 
then formed by reacting the compound of formula (14) with 
a conventional cyanation source, such as a halo-cyanide, e.g. 
BrCN or CICN, under conventional cyanation conditions, 
typically in an inert solvent, e.g. dimethylsulf oxide (DMSO) 
or CHCl^. at ambient temperature for 2 to 16 hours to form 
a compound of formula 



(15) 



40 




45 



The compound of formula (15) is then subjected to reduction 
by means of a metal hydride, e.g. lithium aluminum hydride 
50 (LiAlH*). Typically the reduction is carried out under stan- 
dard reduction conditions in a solvent, such as tetrahydro- 
furan or diethyl ether, at a temperature of 35° to 67° C. for 
6 to 16 hours to form a compound of formula (16): 



55 



1 — s 



(16) 



60 




NH 



A compound of formuia (16) can be formed in an alter- 
native manner by first reacting a compound of formula (14) 
with a strong base, such as a metal alcoholate, e.g. sodium 
methoxide, sodium ethoxide, or sodium butoxide, or with 
KOH in tetrahydrofuran to form a compound of formula 
(17): 
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(17) 



30 

A compound of the formula: 



This reaction is typically earned out in a polar solvent, such 
as for example CH 3 OH or C 2 H 5 OH, at a temperature of 
ambient to 50° C. for 1 to 16 hours. 

Alternatively, the compound of formula (17) can be 
formed by reducing compound (14) with liAlH 4 under 
conditions as previously described. 

The compound of formula ( 17) in turn can be reacted with 
a* cyanation reagent, as previously described, to form a 
cyano substituted piperazine indazole of the formula 




(21) 



10 



15 



00/ 




/ — \ 

CH NH 



(22) 



N 
I 

R 2 




(IS) 20 



25 



which in turn can be reduced with a metal hydride, as 
previously described, to form a compound of formula (16). 

In an alternative embodiment, a compound of formula 
(18) can be reacted with an aqueous mineral acid, e.g. 
H 2 S0 4 or HQ, at a temperature of 50° to 120° C. for 2 to 
16 hours to form a compound of formula (16). 

2. Preparation of 3-(l-unsubstituted-4-piperazinyi)-i,2- 
benzisoxazoles 



for use in synthesizing the indazole-substituted piperidines 
of the invention can be prepared using known techniques. 
For example, suitable techniques are described in substantial 
detail in U.S. Pat. No. 4,710,573. 

Preparation of 3-( 1 -unsubstituted-4-piperidinyl)- 1 ,2- 
benzisoxazoles 
A compound of the formula: 



30 




(23) 



A compound of the formula: 




(19) 



40 



can be prepared according to conventional techniques. Suit- 
able procedures are described in J. Med Chem. 1986, 
29:359. Compounds of formula (19) are useful for synthe- 
sizing the benzisoxazole substituted piperazines of the 
invention. 

3, Preparation of 3-(l-unsubstituted-4-piperazinyl)-l,2- 
benzisothiazoles 



45 



50 



can be prepared by following the teachings from several 
sources. For example, U.S. Pat No. 4355,037 contains a 
detailed description of compounds of formula (23) and of 
methods for preparing the compounds. Additional disclosure 
of methods for preparing the compounds of formula (23) can 
be found in U.S. Pat No. 4,327,103 and in Strupczewski et 
at, h Med, Chem., 28:761-769 (1985). The compounds of 
formula (23) can be employed in the synthesis of the 
benzisoxazole substituted piperidines of the invention. 

6. Preparation of 3-(l-unsubstituted-4-piperidinyl)-l,2- 
benzisothiazoles 

Certain 3-(4-piperidinyi)-l,2-benzisothiazoles can be 
employed in the synthesis of the N-(aryloxyalkyl)heteroaryl 
piperidines of the invention. Specifically* a benzisothiazole 
of the formula: 



A compound of the formula: 



(24) 




(20) 55 



CH 



NH 



\ / 



60 



for use in synthesizing the benzisothiazole substituted pip- 
erazines of the invention can be prepared according to the 
techniques described in J. Med. Chem. 1986. 29:359 and 
United Kingdom Patent (GB) 2 163 432 A. 

4. Preparation of 3-(l-unsubstituted-4-piperidinyl)-lH- 
indazoles 



65 



can be reacted with the alkylating agent previously 
described to form the N-(aryioxyalkyi)heteroarylpiperidines 
of the invention. Compounds of formula (24) and their 
methods of preparation are described in detail in U.S. Pat 
No. 4,458,076. 

7. Preparation of alkylating agents 

The compounds described in Sections 1-6 above can be 
reacted with alkylating agents of the formula: 
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32 




HAL— (CH 2 )„0 



to form the N-(aryloxyalkyi)heteroarylpiperi dines, 
piperazines, and pyrrolidines of the invention. The alkylat- 
ing agents of formula (4) and methods for preparing the 
alkylating agents are described in U.S. Pat No. 4,366,162. 10 
Additional disclosure can be found in South African publi- 
cation EA 86 14522. In addition, procedures for making 
alkylating agents are described in the following Examples. 
These procedures can be employed to make other alkylating 
agents for use in this invention. 15 
8. Alkylation of heteroarylpiperidines, piperazines, and pyr- 
rolidines to form the compounds of the invention 

The heteroarylpiperidines, piperazines, and pyrrolidines 
described in Sections 1-6 above can be reacted under 
alkylating conditions with the alkylating agents described in 20 
Section 7 to form the compounds of this invention. The 
reaction can be carried out by dissolving the reagents in an 
inert solvent, such as d^emylformamide, acetonitrile, or 
butanol, and allowing the reagents to react from a tempera- 
ture of 50° C. to refluxing of the solvent in the presence of 25 
an acid receptor, such as a base. Examples of suitable bases 
are alkali metal carbonates, such as potassium carbonate, 
sodium carbonate, or sodium bicarbonate. The reaction can 
be carried out with or without a catalytic amount of an 
alkaline iodide, such as potassium iodide or sodium iodide, 30 
for a time sufficient to form a compound of formula (I) of the 
invention. Generally, the alkyMon reaction is carried out 
for about 4 to about 16 hours, depending on reactivity of the 
reagents. The reaction temperature can vary from about 50° 
to about 120° C. The products can be isolated by treating the 35 
reaction product with water, extracting the product into an 
organic solvent that is immiscible in water, washing, drying, 
and concentrating the organic solvent to yield the free base, 
and then, if indicated, converting the resulting compound to 
an acid addition salt in a conventional manner. 40 

Following are typical examples of compounds of the 
invention that can be prepared by following the techniques 
described above; 

l-[4-[3-[4-(lH-indazol-3-yl)-l-piperazinyl3propoxy]-3- 
me£hoxyphenyl]ethanone; 45 

l-[4-[3-[4-(l^-benzisoxa2ol-3-yl)-l-piperidinyl]propoxy]- 
3 -methoxyphenyljethanone; 

l-I4-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 
propoxy]-3-methoxyphenyl]ethanone; 

l-[4-[4-[4-(l^-benzisoxazol-3-yl)-l-piperidinyl]butoxy]-3- so 

mcthoxyphenyllethanone; 
l-[4-[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 

butoxy]-3-memoxyphenyl]ethanone; 
l-[4_[2-[4-(l^-benzisoxazol-3-yl)-l-piperidinyl]ethoxy]-3- 

methoxyphenyljethanone fumarate; 55 

l-[4-[4-[4-(lH-indazol-3-yl)-l-piperazinyl]butoxy]-3- 

methoxyphenyl]ethanone fumarate; 
l-[4-[2-[4-(6-f!uoro-l*2-benzisoxazoi-3-yl)-l-piperidinyl] 

ethoxy]-3-methoxyphenyl]ethanone; 
4-[3-[4-(6-fluoro- l,2-benzisoxazol-3-yi)-l-piperidinyl] 60 

propoxy]-3-methoxy-a-methylbenzenemethanol; 
l-f4-[3-[4-(l^-benzisotm^ol-3-yl)-l-piperidinyl]propoxyJ 

-3 -methoxyphenyl] ethanone; 

l-[4-t3-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 
propoxy]-3-hydroxyphenyl]ethanone; 65 

l-[4-[3-[4-(6-fluoro-lH-indazoi-3-yl)-l-piperazinyl] 
propoxy)-3-methoxyphenyl]ethanone; 



l-f4-[4-[4-(6-fluoro-lH-indazol-3-yl)-l-piperazinyl] 

butoxy]-3-methoxyphcnyl]cthanone; 
l-[4-[3-[4-(lH-indazol-3-yl)-l-piperidinyl]propoxyJ-3- 

methoxyphenyl]ethanone; 

l-f4-[3-[4-(6-chloro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 

propoxy]-3-methoxyphenyl] ethanone; 
l-[4-[4-[4-(6^Woro-l,2-benzisoxazol-3-yl)-l-piperiainyl] 

butoxy ]-3-methoxyphenyl]ethanone fumarate ; 
l-[4- [3- [4-(5-fluoro- 1 ,2-benzisoxazol-3-yl)- 1-piperidinyl] 

propoxy]-3-methoxyphenyl] ethanone; 
6-fiuoro-3-[l-[3-(2-raethoxyphenoxy)propyl]-4- 

piperidinyl]-l,2-benzisoxazole fumarate; 
[4-[3-[4-(6-fluoro-l,2-benzoisoxazol-3-yl)-l-piperidinyl] 

propoxy]-3-methoxyphenyl]phenylmethanone; 
l-[4-[4-[4-(lH-indazol-3-yl)-l-piperidinyl]butoxy]-3- 

methoxyphenyl]ethanone; 
l-[4-[2-[4-(6-chloro-i,2-benzisoxazol-3-yl)-l-piperdinyl] 

ethoxy]-3-methoxyphenyl]ethanone; 
l-[3-[3-[4-(6-rluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl3 

propoxy]phenyl]ethanone fumarate; 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 

propoxy]-2-methylphenyl]ethanone; 
l-[2-[3-[4-(6-fluoro-l,2-benzisoxazoi-3-yl)-l-piperidinyl] 

propoxy]-5-methylphenyl]ethanone; 
N-r4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl] 

propoxy]-3-methoxyphenyl]acetamide hemifurnarate ; 
6-chloro-3-( 1-piperazinyi)- lH-indazole; 
l-[4-[3-[4-(6-fluoro-lH-indazol-3-yl)-l-piperidinyl] 

propoxy]-3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(6-fluoro-1.2-benzisoxazoi-3-yl)-l-piperidinyl] 

propoxy]-3-methylphenyl] ethanone hemifurnarate; 
1- [4- [3 -[4-(6-fluoro-l,2-benzisoxazoi-3-yl)- 1-piperidinyl] 

propoxy jphenyl] ethanone; 
l-[4-[3-[4-(6-chloro-lH-indazol-3-yl)-l-piperazinyl] 

propoxy ]-3-methoxyphenyl] ethanone; 
l-[4-[4-[4-(l^enzisothiazol-3-yl)-l-piperazinyl3butoxy]- 

3-methoxyphenyl]ethanone; 
4~ [3 -[4-(6-fluoro-1.2-benzisaxazol-3-yl)- 1-piperidinyl] 

propoxy]-3-methoxybenzonitrile; 
l-[4-[4-[4-(6-fluoro-lH-indazoi-3-yi)-l-piperidinyl] 

butoxy]-3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(l-benzoyl-6-fluoro-lH-indazol-3-yl)-l- 

piperazinyl]propoxy]-3-methoxyphenyi]ethanone ses- 

quifumarate; 

H4-[4-[4-(6-chloro-lH4ndazol-3-yl)-l-piperazinyl] 

butoxy]-3-methoxyphenyl]ethanone; 
l-l4-[3-[4-(l,2-benzisothiazol-3-yl)-l-piperazinyl]propoxy] 

-3-methoxyphenyl]ethanone hemifurnarate; 
l-[3,5-dibromo-4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyi]propoxy]phenyi]emanone; 
l-[4-r2-f4-(l,2-benzisothiazol-3-yl)-l-piperazinyl]ethoxy]- 

3-methoxyphenyl] ethanone; 
6-fluoro-3-[l-(3-phenoxypropyl)-4-piperidinyi]-l,2- 

benzisoxazole; 

l-[4-i2-[4-(6-chloro-lH-indazol-3-yl)-l-piperazinyl] 

ethoxy] -3-methoxyphenyl] ethanone ; 
l-[4-[3 - [4-(6-fluoro- l^-benzoisoxazol-3 -yl)- 1-piperidinyl] 

propoxy]-3-methyimercaptophenyl]ethanone; 
l-[4-[4- [4-( L2-benzisothiazol-3-yi)- 1-piperidinyll butoxy]- 

3-methoxyphenyl]ethanone; 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl> 1-piperidinyl] 

propoxy]-3-methoxyphenyl]phenylmethanone; 
l-[3-bromo-4-[3-[4-(6-fluoro-12-benzisoxazol-3-yl)-l- 

piperidinyi]propoxy]phenyl]ethanone; 
3-[l-[3-[4-(l-ethoxyethyi)-2-methoxyphenoxy]propyl]-4- 

piperidinyi]-6-fluoro- 12-benzisoxazole hydrochloride ; 
3-[l-[3-[4-(l-acetoxyethyl)-2-methoxyphenoxy]propyl]-4- 

piperidinyi]-6-fluoro-l,2-benzisoxazole fumarate; 
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1- [4-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)-l-piperidiiiyl] 6-fiuoio-3-[l-[3-[(lH-indol-7-yl)oxy]propyl]-4-piperidiiiyl] 
propoxy-3-methoxyphenyl]pentanone; m -1,2-benzisoxazole hemiftimarate; 

2- [3-[4-(6-fluoro-h2-benzisoxazol-3-yl)-l-piperdinyl] 6-fluoro-3-[l-(3-hydroxypropyl)-4-piperidinyl]-l,2- 
propoxy]-N-methylbenzenairine hemifumarate; benzisoxazole; 

3- [l.[3-(4-bromo-2-methoxphenoxy)prop^]4-piperidinyl] s 6-fluoro-3-[H2-pyrimidinoxy)propyl]-4-piperidinyl]-U- 
-6-fluoro-l,2-benzisoxazole; benzisoxazole fumarate; 

l-[4-l3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l.piperidinyi] 6-aceto-2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

a P r WJf me ^^ . ^ n piperidmyi]methyl-l^benzodloxan; 

ro f « U^ot'ESS^- 2-[4-(6-fluoro.ia-beEZisoxazol-3-yl)-l-piperidinyl] 

propoxy]-3-(methylam^^ F P 244K6-flu^o4a-benzisoxazoi-3-yl)4-pipendinyl]ethyl-l, 

l-(4-[3-{4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] ^ 4-benzodioxau; 

propoxy]-3-ethoxy0ienyi]ethanone; 6-(3-chloropropoxy)-7-methoxy-l-tetraioae; 

N-[2-[3-[4-(6-fluoro-h2-benzisoxazol-3-yI)-l-piperidinyl] 6-f3-r4-(6-fiuoro-l,2-bciizisoxazol-3-yl)-l-piperidiiiyl]- 

propoxy]phenyl]acetamide; * 3 propoxy]-7-memoxy-l-terralone; 

l-[4-t3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] N^3-cMoropropyl)-2-benzoxazalinone; 

propoxyl-3-dimcthylaminophcnyl]ethanone; N-(3-chloropropyl)-6-acetyl-2-benzoxazoiinone; 

l-[4-I3-r4-(6-fluoro-l,2-bcnzisoxazol-3-yi)-l-pipcridinyl] N-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyI] 

propoxy]-2-methoxyphenyl]ethanone hydrochloride; propyl]-6-acetyi-2-benzoxazolinone; 

1- r4-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yi)-l-piperidinyl] 20 N-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yi)-l-piperidinyl] 
propoxy]-3-methoxyphenyl ]-2,2,2-trifluoroethanone; propyljphthalimide; 

4- [3-[4-(6-fluoro-L2-benzisoxazol-3-yl)-l-piperidinyl] l-(3-aminopropyl)-4-(6-fiuoro-l,2-benzisoxazol-3-yl) 
propoxy]-3-hydroxy-a-methylbenzenemethanol; piperidine dihydrochloride; 

2- [3-[4'(6-fiuoro-L2-benzisoxazol-3-yl)-l-piperidinyl] cis-2-(3-(4-(6-fluoro-l,2-benzisoxazoi-3-yI)-l-piperidinyl) 
propoxy]aniline dihydrochloride; 25 propyl-hexahydro-lH-isoindole-13-dione hydrochloride; 

N-[5-acetyl-2-[3-[4-(6-fluoro-L2-benzisoxazol-3-yl)-l- N-[4-[4-(6-fluoro-l > 2-benzisoxazol-3-yl)-l-piperidinyl]- 

pipcridinyl]propoxy]phenyl]acctamide; butyl]phthaiimide; 

3- ( l-(3K4-ethyl-3-methoxyphenoxy)propyl]-4-pipcridiayl]- 1 -(4-arninobutyl)-4-( 6-fluoro- 1 ,2-benzisoxazol-3 -yl) 
6-fluoro-l^-benzisoxazole hydrochloride; piperidine dihydrochloride; 

l-[3.5-dimethoxy-4-[3-[4-(6-fluoro-12-benzisoxazol-3-yi)- 30 cis-(2-(4-(4-(6^fluoro^^-benzisoxazol-3-yl)-l-piperidiayl) 

l-piperidinyl]propoxy]pheiiyl]ethaiione; butyl)-hexahydro-lH-isoindole-l 3-dione hydrochloride; 

N-(3-[3-[4-(6-fluoro-L2~benxoisoxazol-3-yl)-l- l-[44[3-[4-(6^rluoro4,2-benzisoxazolO-yl)4-piperidinyl] 

piperidinyl]propoxy]phenyi] acetamide hemifumarate; propyi]thio] -3-methoxyphenyl]ethanone; 

3-[3-[4-(6-rluoro-l,2-beiizisoxazol-3-yl)-l-piperidinyl] 4-(6-fluoro-L2-benzisoxazol~3-yl)-l-(2 , -methoxyphenyl) 

propoxy]aniline; 35 butylpiperidine maleate; 

3-[3-[4-(6-fluoro-1.2-benzisoxazol-3-yl)-l-pipcridinyl] 4-(4-bromobutyl)-l-(13-dithiaa-2-yi)ethylbenzeiie; 

propoxy]-4-methoxyaniline; l-[4-(l,3-dithian-2-yl)ethyi]phenyl-4-(6-fiuoro-l,2- 

l-[4-[3 -[4-(6-fiuoro-l ,2-benzisothiazol-3-yl)- 1-piperidinyl] ben2isoxazol-3-yl)burylpiperidine; 

propoxy-3-memylaminophenyl]ethanone fumarate; l-^^'-acetophenyybutyll^^Muoro-l ,2-benzisoxazol-3 - 

N-[3-[3-[4-(6-fluoro-1.2-benzisothiazol-3-yl)-l- 40 yl)piperidine; 

piperidmyl]propoxy]^methoxypheayl]acetamide; 1^4-[3-[4-(6-rluoro-l»2-benzisoxazol-3-yl)-l-piperidinyl] 

l-[4-[3-[4-(6^fluoro-l,2-benzisothiazol-3-yl)-l-piperidiiiyl] pjx>pylaraino]-3-methoxyphenyl]ethanone; 

propoxy]-3-methoxyphenyl1ethanone hydrochloride; (2,4-difluorophcnyl)-[ l-(phenylmethyl)-3-pyrrolidinyi] 

NiN-dimethyl-4- [3 -[4-(6-fluoro- 1 ^-benzisoxazol-3 -yl)- 1- methanone oxalate; 

piperidinyl]propoxy]-3-methoxybenzamide; 45 6-fluoro-3-[l-phenylmethyl)-3-pyrrolidinyl]-l,2- 

l-[4-[3-[4-(6-fluoro- l,2-benzisoxazol-3-yl)-l-piperidinyl] benzisoxazole fumarate; 

propoxy]-3-methoxypheayl]ethanone oxime; (E)-l- [4-[(4-bromo-2-butenyl)oxy]-3 -methoxtrphenyl] 

l-[4-[3-[4-(6-fluoro-l^-benzisoxazol-3-yl)-l-piperidinyi] ethanone; 

propoxy]-methoxyphenyl] ethanone oxime O-methyl 4-(3-cHoropropoxy)-3-methoxybenzaldehyde; 

ether; so 6-fluoro-3-(3-pyrrolidinyl)-l ^-benzisoxazole hydrochlo- 

l-[4-[3-[4-(6-fiuoro-12-benzisoxazol-3-yl)- 1-piperidiayl] ride; 

propoxy]-3-methoxyphenyi]ethanonc hydrazone; 1 -[4-[3 -[4-(6-fluoro- 1 ,2-benzis oxazol-3 -yl)- 1-piperidinyl] 

6-fiuoro-3-[l-[3-[2-methoxy-4-(l-methylethenyl)phenoxy3- propylamino3-3-hydroxyphenyl]ethanone; 

propyl]-4-piperidinyl]- 1 2-benzisoxazole hydrochloride; 1- [3-acetylamino-4-(3-chloropropoxy)phenyl] ethanone; 

(Z)- l-(4-[(4-chloro-2-buteayl)oxy3-3-methoxyphenyI] 55 N-[2-(3-hydroxypropoxy)phenyl]acetamide; 

ethanone; 4-(3-chloropropoxy)-3-methoxybenzaldehyde; 

(Z)-l-[4-[[4-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)-l- (±)-l-[4-[3-[4-(6-tluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]-2-buteayl]oxy]-3-mcmoxyphenyl]ethanone; piperidinyl]-2-methylpropoxy]-3-methoxyphenyl] 

(E)-l-[3-[[4-[4-(6-fluoro-L2-beazisoxazol-3-yl)-l- ethanone; 

pipericiinyl]-2-butenyl] oxy ]-4-hydroxyphenyl]ethanone 60 (S) - (+)- 1 - [4- [3 - [4-(6-tluoro- 1 ,2-benzis oxazol-3 -yl)- 1 - 

hydrochloride; piperidinyl]-2-methyipropoxy]-3-methoxyphenyl] 

(E)-l-[3-[[4-[4-(6-fluoro-l t 2-benzisoxazol-3-yl)-l- ethanone: 

piperidinyi]-2-butenyl]oxy]-4-benzyloxyphenyl] (R)-(-)-L-[4-[3-[4-(6-fluoro-I,2-benzisoxazol-3-yl)-l-- 

ethanone; piperidinyl]-2-methylpropoxy]-3-methoxyphenyl] 

6-(3-chloropropoxy)-5-methoxy indole; 65 ethanone; 

6-fiuoro-3-[l-[3-[(5-methoxy-lH-indol-6-yl)oxy]propyl3-4- 1 -[4- [3-[4-[(6-fluoro-l,2-benzisoxazol-3-yl)- 1-piperidinyl] - 

piperidinyl]- 1,2-benzisoxazole; 22-dimethylpropoxy]-3-methoxyphenyl]ethanone; 
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(±)-l-[4-f3-[4-(6-fluoro-L2-bcnzisoxazol-3-yl)-l- 
piperidinyl]~2-phenylpropoxy]-3 # -methoxyphenyl] 
ethanone; 

(±)-l-[4-L3-l4-(6-flooro-L2.benzisoxazol-3-yl)-l- 

piperidinyl]-2-(3-chiorophenyl)propoxy]-3- 

methoxyphenyl]ethanone; 
(±)-l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinylJ-2-(phenylmethyl)propoxy]-3- 

methoxyphenyljethanone; 

(+)-l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]-l-methylpropoxy]-3-methoxyphenyl] 
ethanone; 

(±)-l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
pipcridinyl]-3-mcthylpropoxy]-3-methoxyphcayl] 
ethanoae; 

(±;-l-[4-[4-[4-(l,2-benzisoxazol-3-yl)-l-piperidinyl]-3- 

memylbutoxy]-3-methoxyphenyl]ethanone; 
(±)-l-[4-[4-[4-(l,2-benzisoxazoI-3-yl)-l-pipcridinyll-3- 

phenylbutoxy]-3-memoxyphenyl]ethanone; 
(±)-l-[4-[4-[4-(l,2-benzisoxazol-3-yl)-l-piperidiiiyl]-2-(2- 

phenylemyl)butoxyJ-3-memoxyphenylJethanone; 
(±)-[4-{2-[4-(6-fluoro-l^-benzisoxazol-3-yl)-i-piperidiiiyn 

- l-raethylethoxy]-3-mcthoxyphenyi] ethanone; 
(E)-l-[4-[[4-[4-(6-fluoro-1.2-benzisoxazol-3-yl)-l- 

piperidinyl]-l-methyl-2-butenyi]oxyJ-3.methoxyphenylJ 

ethanone; 

(Z)-l-[4-[[4-[4-(6-fluoro.h2-bcnzisoxazol'3-yl)-l- 
piperidinyl]-3-methyi-2-batenyl]oxy]-3-methoxyphenyl] 
ethanone; 

(±)-l-[4-[[4-[4-(6-fluoro-1.2-benzisoxazol-3-yl)-l- 
piperidinyl]-l-propyl-2-biitynyl]oxy]-3-methoxyphenyl] 
ethanone; 

(S)-(+)-l-[4-[3-[4-(6-fluoro-lH-indazol-3-yl)-l- 
pip er aziny 1] -2-raethylpr op oxy ] -3 -methoxyphenyi ] 
ethanone; 

(R)-(-)-l-[4-[3-r4-(6-fluoro-lH-indazol-3-yl)-l- 
piperazinyl]-2-methylpropoxy]-3-methoxyphenyl] 
ethanone; 

(±)-144-[4-[4-(l,2-benzisothiazol-3-yl)-l-piperazinyl]-3- 
methylbutoxy ]-3 -methoxyphenyi) ethanone; 

(±)-l-[4-[3-[4-(6-fluoro-L2-beazisoxazol-3-yl)-l- 
piperidinyl]-2-phenylpropoxy]-3-methoxyphenyl] 
ethanone; and 

(±)-6-fiuoro-3-[l-[3-(2-methyi-(2-methoxyphenoxy)propyl] 

-4-piperidinyl]- 1^-benzisoxazole. 

The compounds of the present invention are useful for 
treating psychoses by virtue of their ability to elicit an 
antipsychotic response in mammals. Antipsychotic activity 
is determined in the climbing mice assay by a method 
similar to those described by P. Protais* et al., 
PsychopharmacoL, 50:1 (1976) and B. Costall, Eur. J. 
Pharmacol., 50:39 (1978). 

Subject CK-1 male mice (23-27 grams) are group-housed 
under standard laboratory conditions, The mice are individu- 
ally placed in wire mesh stick cages (4"xlO H ) and are 
allowed one hour for adaption and exploration of the new 
environment. Then apomorphine is injected subcutaneously 
at 1.5 mg/kg, a dose causing climbing in all subjects for 30 
minutes. Compounds to be tested for antipsychotic activity 
are injected intraperitoneaily or given oral doses at various 
time intervals, e.g. 30 minutes. 60 minutes, etc. prior to the 
apomorphine challenge at a saeening dose of 10-60 mg/kg. 

For evaluation of climbing, 3 readings are taken at 10, 20, 
and 30 minutes after apomorphine administration according 
to the following scale: 
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Climbing Behavior Mice with: 


Score 


4 paws on bottom (no climbing) 


0 


2 paws on the wall (rearing) 


1 


4 paws on the wall (full climb) 


2 



Mice consistently climbing before the injection of apomor- 
phine are discarded. 

io with full-developed apomorphine climbing, the animals 
are hanging on to the cage walls, rather motionless, over 
long periods of time. By contrast, climbs due to mere motor 
stimulation usually only last a few seconds. 
The climbing scores are individually totaled (maximal 

15 score: 6 per mouse over 3 readings) and the total score of the 
control group (vehicle intraperitoneally-apomorphine 
subcutaneously) is set to 100%. ED 50 values with 95% 
confidence limits, calculated by a linear regression analysis, 
of some of the compounds of the present invention as well 

20 as a standard antipsychotic agent are presented in Table 1. 

TABLE 1 

CLIMBING MOUSE 
os ASSAY 



30 





(ED S0 mg/kg, 


l-[4-[3-[4<iH-mdazol-3-yi>l- 


0.98 


piperaziny 1 Ipropoxy ]-3-me thoxy- 




phenyljethanone 




l.[4-[3-[4-(l ) 2.ben2isoxazol-3-yl)- 


0 67 


1 -piperidinyl]propoxy3-3 -methoxy- 




phenyljethaaone 




l.{4-[3-[4-<6-fluDio-l,2-beazisoxa2ol- 


0 095 


3-yl>l-piperidiByi]propoxy]-3-methoxy- 




phcnyljcthanone 




l.[4-[4-[4-<l,2^eo2isoxazDl-3-yl).l- 


1.6 


piperitUnyI]butoxy]-3-memoxyphenyl] 




ethanone 




1 - [4-{4-[4-(6-fiuoro-l t 2-beazisoxazol- 


0.68 


3-yl>l-pipendinyl]butoxy]-3-methoxy- 




phenyljethaDOce 




1 -[4-[3-[4-(6-auoro-l r 2-b«i2isothiazol- 


0.16 


3 -yl> 1 -piperidinyl}propoxy]-3-m£thaxy- 




phenyljethaaooe hydrochloride 




2-[4-(6-fluoro-l,2-b«izisoxa2ol-3-yl)-l- 


0.29 


piperidinyl]ethyl]-l,4~benzod»xan 




(Z)-i.[4-[[4-[4-(6-fiuoro-l,2-ben2isoxazol- 


0.61 


3 -yl> l-pipendinyl]-2-butenyl]oxy ]-3- 




methoxyphenyl] ethanone 




l-[4-(4'-acetopbenyl)buryl3-4-<6-flT]oro- 


0.34 


1 ,2-bcozisoxa2Sol-3-y l)piperidine 




6-fluoro3-[l-(3-hydioxypropyl)-4- 


4.1 


piperidinyl]- 1,2-benzisoxazole 




4-[4-(6-fiQoro-l,2-benzisoxazol-3-yl)- 


3.31 


l-piperidiayijbutyl decaooate fumarate 




1 ^3*aminopropyl)-4-(6-fluoro-l,2- 


22.6 


benzisoxazol-3-yl)piperidkic dihydro- 




chloride 




N-[2-[4-(6-fiuoro-l ,2-benzisoxazol-3-yl)- 


50 


1-pipericimyllethyUphthalimide 




6-fiuon>3-[l-[3-jfisoquinol-5-yl)oxy] 


0.172 


piopy3]-4-piperidiiiyl]- 1 , 2-beczisoxazole 




sesquifrmarate 




Chiorpromazice (standard) 





Antipsychotic response is achieved when the compounds 
60 of the present invention are administered to a subject requir- 
ing such treatment as an effective oral, parenteral, or intra- 
venous dose of from 0.01 to 50 mg/kg of body weight per 
day. It is to be understood, however, that for any particular 
subject, specific dosage regimens should be adjusted accord- 
65 ing to the individual need and the professional judgment of 
the person administering or supervising the adrrinistration 
of the aforesaid compound. It is to be further understood that 
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the dosages set forth herein are exemplary only and they do 
not, to any extent, limit the scope or practice of the inven- 
tion. 

Some of the compounds of the present invention are also 
useful as analgetics due to their ability to alleviate pain in 
mammals. The analgetic utility is demonstrated in the phe- 
nyl p-quinone writhing assay in mice, a standard assay for 
analgesia: Proc. Soc. ExptL Biol. Med., 95:729 (1957). 
Thus, for instance, the subcutaneous dose effecting an 
approximately 50% inhibition of writhing (ED 50) in mice 
produced in this assay is as shown in Table 2. 

TABLE 2 



iNHmrnoN of 

PHENYLQUINONE 
INDUCED WRITHING 
COMPOUND EDjomg/kg, sc 

l.[4.[3-[4-(lH-indazol-3-yl)-l- 0.06 

piperazhiyllpropOTy]-3-methoxy- 

phcDyi]cthanoae 

H4-[3-(4-(U-benzisrauzol- 0.17 

3-yl>l-pipcridinyI]propoxy]-3- 

metiioxyphcnyl]cthai)onc 

I-[4-[3-[4-(6-fiuon>U- 0.03 

ben2isoxazol-3-y 1)- 1-piperidmyl] 

propoxy]-3-methdypfaenyl]ethaaDDc 

Propoxyphene (standard) 3.9 

Pentazocine (standard) 13 



Analgesia is achieved when the compounds of the present 
invention are administered to a subject requiring such treat- 
ment as an effective oral, parenteral, or intravenous dose of 
from 0.01 to 100 mg/kg of body weight per day. It is to be 
understood, however, that for any particular subject, specific 
dosage regimens should be adjusted according to the indi- 
vidual need and the professional Judgment of the person 
administering or supervising the administration of the afore- 
said compound. It is to be further understood that the 
dosages set forth herein are exemplary only and that they do 
not to any extent, limit the scope or practice of the inven- 
tion. 

Effective amounts of the compounds of the present inven- 
tion can be administered to a subject by any one of several 
methods, for example, orally as in capsules or tablets, 
parenterally in the form of sterile solutions or suspensions, 
and in some cases intravenously in the form of sterile 
solutions. 

The compounds of the present invention, while effective 
themselves, can be formulated and administered in the form 
of their pharmaceuticaliy acceptable addition salts for pur- 
poses of stability, convenience of crystallization, increased 
solubility, and the like. Preferred pharmaceuticaliy accept- 
able addition salts include salts of mineral acids, for 
example, hydrochloric acid, sulfuric acid, nitric acid, and the 
like; salts of monobasic carboxylic acids, for example, acetic 
acid, propionic acid, and the like; salts of dibasic carboxylic 
acids, for example, maleic acid, fumaric acid, and the like; 
and salts of tribasic carboxylic acids, such as carboxysuc- 
cinic acid, citric acid, and the like. 

Effective quantities of the compounds of the invention can 
be administered orally, for example, with an inert diluent or 
with an edible carrier. They can be enclosed in gelatin 
capsules or compressed into tablets. For the purposes of oral 
therapeutic administration, compounds of the invention can 
be incorporated with an excipient and used in the form of 
tablets, troches, capsules, elixirs, suspensions, syrups, 
wafers, chewing gums, and the like. These preparations 
should contain, at least 0.5% of active compound of the 
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invention, but can be varied depending upon the particular 
form and can conveniently be between 4% to about 70% of 
the weight of the unit The amount of active compound in 
such a composition is such that a suitable dosage will be 

5 obtained Preferred compositions and preparations accord- 
ing to the present invention are prepared so that an oral 
dosage unit form contains between 1.0-300 milligrams of 
the active compound of the invention. 
Tablets, pills, capsules, troches, and the like can also 

10 contain the following ingredients: a binder, such as micro- 
crystalline cellulose, gum tragacanth, or gelatin; an 
excipient such as starch or lactose; a disintegrating agent 
such as alginic acid. Primogel, corn starch, and the like; a 
lubricant such as magnesium stearate or Sterotes; a glidant 

15 such as colloidal silicon dioxide; and a sweetening agent 
such as sucrose; or saccharin, or a flavoring agent such as 
peppermint methyl salicylate, or orange flavoring. When 
the dosage unit form is a capsule, it can contain, in addition 
to materials of the above type, a liquid carrier such as a fatty 

20 oil. Other dosage unit forms can contain various materials 
that modify the physical form of the dosage unit, for 
example, as coatings. ITius, tablets or pills can be coated 
with sugar, shellac, or other enteric coating agents. A syrup 
can contain, in addition to the active compounds, sucrose as 

25 a sweetening agent and certain preservatives, dyes, 
colorings* and flavors. Materials used in preparing these 
various compositions should be pharmaceuticaliy pure and 
non-toxic in the amounts used. 
For the purpose of parenteral therapeutic administration, 

30 the active compound of the invention can be incorporated 
into a solution or suspension, These preparations should 
contain at least 0.1% of active compound, but can be varied 
between 0.5 and about 50% of the weight thereof. The 
amount of active compounds in such compositions is such 

35 that a suitable dosage will be obtained. Preferred composi- 
tions and preparations according to the present invention are 
prepared so that a parenteral dosage unit contains between 
0.5 to 100 milligrams of active compound. 
Solutions or suspensions can also include the following 

40 components: a sterile diluent, such as water for injection, 
saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol, or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxi- 
dants such as ascorbic acid or sodium bisulfite; chelating 

45 agents such as ethylenediarninetetraacetic acid; buffers such 
as acetates, citrates, or phosphates, and agents for the 
adjustment of tonicity such as sodium chloride or dextrose. 
The parenteral preparation can be enclosed in ampules, 
disposable syringes, or multiple dose vials made of glass or 

50 plastic. 

The following examples are for illustrative purposes only 
and are not to be construed as lirmting the invention. All 
temperatures are green in degrees Centigrade (°C.) unless 
indicated otherwise. 

55 EXAMPLE 1 

Preparation of l-[4-[3-[4-(lH-Indazol-3-yl)-l- 
piperpiperazinyljpropoxy] -3 -methoxyphenyl] 
ethanone 

60 (A) Synthesis of 2-bromobenzoic acid 
2-phenylsulfonylhydrazide 

To a solution of 2-bromobenzoic acid hydrazide (132 g) 
in pyridine (1.2 1) cooled to about 10° with an ice bath, was 
added benzensulfonyl chloride (78.3 ml). After complete 

65 addition, the reaction was stirred at ambient temperature for 
four hours, and then poured into ice-hydrochloric acid to 
precipitate a yellow solid, 135 g. The material was recrys- 
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tallized from isopropanol to yield 125 g of 2-bromobcnzoic To a stirred mixture of 4-f l<phenylsulfonyi)-lH-indazol- 

acid 2-phenylsutfonymyarazide, m.p.=i54 0 -156 o C. 3-yl]-l-piperazinecarbonitrile (163 g, 0.44 mol) in terrahy- 

(B) Synthesis of a-chloro-2-bromobenzaidehyde phenylsul- drofuran (2.0 1) was added, dropwise. lithium aluminum 
fonylhydrazone hydride (880 ml; 0.88 mol of a 1M lithium aluminum 

A mixture of 2-bromobenzoic acid phenylsulfonylhy- 5 hydride solution in tetrahydrofuran). After complete 

drazide (125 g, 0.35 moi) and thionyl chloride (265 ml) was addition, the reaction was heated to reflux and stirred for 6 

stirred and refluxed for 2 hours. After about 15 minutes of hours, stirred at ambient temperature for one hour and 

reflux, the solid went into solution. The reaction was per- allowed to sit at room temperature overnight The reaction 

mitted to cool and then it was poured into hexane. The was quenched by the careful dropwise addition of water, 

resultant white solid was collected to afford 124 g of 10 After no more hydrogen could be observed to evolve, the 

a-cMoro-2-bromobenzaldehyde phenylsulfonylhydrazone, reaction was filtered and the lithium salt filter cake was 

m,p.=120°-122° C. washed well with tetrahy drofuran. The filtrate was com- 

(C) Synthesis of l-[[ (phenyls ulfonyl)hydrazonoj( 2- bined with the filtrate of another run (all together the starting 
bromophenyl)methyl]-4-methylpiperazine material totaled 300 g, i.e. 0.82 mol) and the combined 

To a stirred solution, under nitrogen, of a-chloro-2- is filtrates were concentrated to afford 372 g of a yellow solid 

bromobenzaidehyde phenylsulfonylhydrazone (27 LI g; suspended in water. An attempt was made to partition the 

0.72 mol) in tetrahydrofuran (THF; 2 liters), was added product between water and dichloromcthane, but the product 

dropwise N-methylpiperazine (159.7 g; 1.6 mol). The reac- proved to be only slightly soluble in dichloromethane. 

don was stirred at ambient temperature for three hours, and Therefore, the bipbasic product suspension was filtered 

then permitted to stand at ambient temperature for 16 hours. 20 through a course sintered funnel and the white product 

The reaction was chilled in an ice bath, and then filtered to which was collected was dried to afford 121 g. The two 

remove the piperazine hydrochloride that was formed* The phases of the filtrate were separated and the water was 

filtrate was concentrated to yield a brown gum. The gum was extracted again with dichloromethane. All of the dichlo- 

triturated with hot acetonitrile, the mixture was cooled in an romcthanc phases were combined, washed twice with water, 

ice bath, and when cold, was filtered to remove unwanted 25 dried with magnesium sulfate, and concentrated to afford 41 

side product. The filtrate was then concentrated to afford g of a brown residue. The residue was triturated with diethyl 

392.9 g of a brown gum of crude H[(phenyisulfonyi) ether and filtered to afford 10 g of a beige solid, m.p.= 

hytozono]-(2-bromopheayl)methyl]-4-meuiylpiperazine. 139°-150° C The NMR and MS spectra were consistent 

(D) Synthesis of 3-(4-Methyl-l-piperazinyi)-l- with the structure. Recrystallizalion of 10 g from toluene 
phenylsulfonyl-lH-indazole 30 afforded 7.5 g of 3-(l-piperazinyl)-lH-indazole. m.p. 

A mixture of l-[[(phenylsulfonyl)hydrazono]-(2- 153°-155° C. 
bromophenyl)methyl]-4-methylpiperazine (31.0 g, 0.08 (G) 3-(4-Methyl-l-piperazinyl]- IH-indazole 
mol), copper bronze (3.1 g). KfiO^ (11.5 g), and dimeth- A stirred mixture of 3-(4-methyl-l-piperazinyl)-l- 
ylformamide (500 ml), was stirred and refluxed for 1.5 phenylsulfonyl-lH-indazole (13.5 g, 0.038 moi), methanol 
hours. The reaction was poured into water and the aqueous 35 (150 ml) and 25% CH 3 ONa in methanol (153 ml) was 
suspension was stirred vigorously with ethyl acetate. The stirred andrefluxed for 2.5 h. The reaction was concentrated 
biphasic mixture was filtered through celite, and subse- to about one-tenth its volume, and water was added to the 
quently the layers were separated. The aqueous portion was mixture, resulting in a red solution. The solution was 
extracted with another portion of ethyl acetate, and the extracted with dichloromethane, the extract washed (H 2 0), 
combined extracts were washed (H 2 0) and dried (MgS0 4 ). 40 dried (MgSO^, and the solvent was concentrated to afford 
Concentration of the extract afforded a solid, which upon 6.6 g of a rose-colored solid. Two recrystallizations from 
trituration with ether gave 19.7 g of solid. The solid was toluene-hexane afforded 4.3 g (52%) of 3-(4-methyl-l- 
recrystallized from isopropanol to afford 17.7 g (60%) of piperazinyl)-lH-indazole as an off-white solid, m.p - 
product, m.p. 158°-161° C An analytical sample was U1M13 0 C. 

obtained by another recrystaliization from isopropanol (with 45 ANALYSIS: Calculated for C 12 H 16 N 4 : 66.64% C 7.46% 
charcoal treatment) to afford colorless crystals of the H 25.91% N Found: 66.83% C 7.42% H 25.69% N 
indazole, 3-(4-memyl-l-piperazinyl)-l-phenylsulfonyi.lH- (H) 4-(lH-mdazol-3-yl)-l-piperazmecarboiutrile 
indazole, m.p.=160°-161° C. To a stirred mixture of cyanogen bromide (5.3 g, 0.05 

ANALYSIS: Calculated for C^H^C^S: 60.66% C mol), K^COg (7.1 g) and dimethyisulfoxide (40 mi) was 
5.66% H 15.72% N Found; 60.45% C 5.62% H 15.61% N 50 added, dropwise, 3-(4-methyl-l-piperazinyl)-lH-indazole 

(E) Synthesis of 4-[l-(Phenyisuifonyl)-lH-indazol-3-yll-l- (11.0 g, 0.051 mol) dissolved in dimethyisulfoxide (60 ml), 
piperazinecarbonitrile The reaction was stirred at ambient temperature for 1 h. and 

To a stirred mixture of 3-{4-methyM-piperazinyl)-l- then it was poured into water. The aqueous suspension was 
phenylsulfonyl-lH-indazole (237 g, 0.67 mol), K^COg (102 extracted with ethyl acetate, the ethyl acetate was washed 
g, 0.74 mot) and dimethyisulfoxide (DMSO, 2000 ml). 55 (H 2 0), dried (MgS0 4 ), and concentrated to afford 7.8 g 
under nitrogen, was added cyanogen bromide (72 g, 0.68 (67%) of a yellow solid. This sample was combined with 
mol) dissolved in DMSO (525 ml). The reaction was stirred another and recrystallized twice from toluene to afford 
at ambient temperature for 5.5 hours and was then poured analytically pure 4-( lH-indazol-3-yl)-l - 
into H 2 0 (7 1). The solid, which precipitated from solution, piperazinecarbonitrile as a white solid, m.p.=120°-122° C. 
was collected by filtration and was washed well with H 2 0 60 ANALYSIS: Calculated for C 12 H i3 N 3 : 63.42% C 5.76% 
affording 168 g (68%) of product A 5.2 g sample was H Found: 63.04% C 5.84% H 
recrystallized twice from ethanol-H 2 0 yielding 4.0 g of (I) Synthesis of 3-(l-Piperazinyl)-lH-indazoie 
4-[i~(phenylsulfoayi)-lH-iudazol-3-yl]-l- A mixture of 4-( lH-indazoi-3-yl)- 1- 
piperazinecarbonitrile, rap.=178°-180° C. piperazinecarbonitrile (8.0 g, 0.04 mol) and 25% H 2 S0 4 

ANALYSIS: Calculated for C :8 H 17 N 5 0 2 S: 58.85% C 65 (100 ml) was stirred at reflux for 4.5 hours. The reaction was 
4.66% H 19.06% N Found: 59.01% C 463% H 19.09% N cooled in an ice bath and made basic by the dropwise 

(F) Synthesis of 3-(l-Piperazinyl)-lH-indazole addition of 50% NaOH. The basic solution was extracted 
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with ethyl acetate. The ethyl acetate was washed with H 2 0 f 
dried with MgS0 4 , and concentrated to af ord 5.2 g {13%) 
of the desired compound, as a solid. The solid was recrys- 
tallized twice from toluene to afford 3.0 g of 3-(l- 
pipeiazinyl)-lH-indazole, m.p.=153°-155° C. 

ANALYSIS: Calculated for C U H 14 N 4 : 65 32% C 6.98% 
H 27.70% N Found: 65.21% C 6.99% H 27.80% N 
(J) Synthesis of l-[4-[3-[4-(IH-Indazol-3-yl)-l-piperazinyl] 
propoxy]-3-methoxyphenyl] ethanone 

A mixture of 3-(l-pipera2inyl)-lH-indazole (4.0g> 0.02 
mol), K 2 CO 3 (3.0 g, 0.022 mol), l-[4-(3-chloropropoxy)-3- 
methoxyphenyljethanone (5.3 g, 0.022 mol), a few crystals 
of KL and aUmemyfformamide (60 ml) was stirred at 90° C. 
for 5 hours. The reaction was poured into water, and the 
aqueous mixture was extracted with ethyl acetate. The 
extract was washed (brine), dried (MgS0 4 ), and the solvent 
was concentrated to afford a white solid, which was tritu- 
rated with diethyl ether and collected to yield 7.0 g of 
product. Two recrystalHzations from absolute ethyl alcohol 
yielded 53 g (64%) of analytically pure l-[4-[3-[4-(lH- 
indazoi-3-yl)-l-piperazinyl]propoxy]-3-methoxyphenyl] 
ethanone. m.p.=155°-157° C. ' 

ANALYSIS: Calculated for C 23 H 28 N 4 0 3 : 67.62% C 
6.91% H 13.72% N Found: 67.45% C 6.74% H 13 .56% N 

EXAMPLE 2 

l-[4-[3-[4-(l,2-Benzisoxazol-3-yl)-l-piperidinyl] 
propoxy]-3-methoxyphenyl]ethanone 

A mixture of 3-(4-piperidinyl)-l,2-benzisoxazole hydro- 
chloride (4.8 g, 0.02 mol), K 2 C0 3 (5.2 g, 0.04 mol), l-[4- 
(3-chloropropoxy)-3-methoxyphenyl]ethanone (53 g, 0.022 
mol), a few crystals of KI and dimethylformamidc (60 ml) 
was stirred at 90° C for 16 hours. The reaction was poured 
into water and the aqueous mixture was extracted with ethyl 
acetate. The extract was washed (water), dried (MgS0 4 ) and 
concentrated to afford a brown oil. The oil was chromato- 
graphed on a Waters Prep 500 utilizing silica gel columns 
and ethyl acetate-diethylamine (2%), as eluent Concentra- 
tion of the appropriate fractions afforded 3.9 g of product as 
an off-white solid. Recrystallization from absolute ethyl 
alcohol afforded 2.6 g (33%) of l-[4-[3-[4-(1.2- 
benzisoxazol-3-yl)-l-piperidinyl]propoxy]-3-methoxy- 
phenyl] ethanone, iap.=102°-104° C, as colorless needles. 

ANALYSIS: Calculated for C^H^N^: 70.56% C 
6.91% H 6.86% N Found: 70.73% C 6.93% H 6.85% N 

EXAMPLE 3 

l-[4-[3-[4-(6-Fluoro-lJ-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-methoxyphenyi]ethanone 

A stiired mixture of 6-fiuoro-3-(4-piperidinyl)-l,2 ben- 
zisoxazole hydrochloride (5.1 g. 0.02 mol), K 2 C0 3 (5,2 g> 
0.04 mol), H4-(3-chioropropoxy)-3-methoxyphenyl] 
ethanone (53 g» 0.022 mol), and dimethylformamide (60 
ml) was heated at 90° C. for 16 hours. The reaction was 
poured into water, and the aqueous mixture was extracted 
with ethyl acetate. The ethyl acetate was washed (water), 
dried (MgS0 4 ) and concentrated to afford a moist solid 
Recrystallization (twice) from ethyl alcohol afforded 5.0 g 
(58%) of l-[4-[3-[4-(6-fluoro-l,2-beazisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-methoxyphenyl]ethanone as a beige 
solid, m.p.=118°-120° C. 

ANALYSIS: Calculated for C^H^FN^: 67.60% C 
6.38% H 6.57% N Found: 67.47% C 6.40% H 6.53% N. 

EXAMPLE 4 

l-[4-[4-[4^ia-BenzisoxazolO-yl)-l-piperidinyl} 
butoxy]-3-methoxyphenyl] ethanone 

A mixture of 3-(4-piperidinyl)-l,2-benzisoxazole hydro- 
chloride (43 g, 0.018 mol), K^Os (5.5 g, 0.04 mol), and 
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l-[4-(4*bromobutoxy)-3-methoxyphenyl]ethanone (5.5 g, 
0.018 mol), and duiiemyfformamide (60 ml) was stirred and 
heated at 75° C for 16 hours. The reaction was poured into 
water and was extracted with ethyl acetate. The ethyl acetate 

5 was washed (water), dried (MgS0 4 ), and the solvent con- 
centrated to afford 7.2 g of a beige solid. Recrystallization 
(twice) from ethyl alcohol yielded 33 g (43%) of l-[4-[4- 
[4-(l,2-benzisoxazol-3-yl)-l-piperidinyl]butoxy]-3- 
memoxyphenyl]ethanone, m.p.=99°-101° C 

10 ANALYSIS: Calculated for C 25 H 30 N 2 O 4 : 71.11% C 
7.16% H 6.63% N Found: 70.76% C 7.24% H 6.58% N. 

EXAMPLE 5 

l-[4-[4-[4-(6-Fluoro-l,2-benzisoxazol-3-yi)-l- 
piperidiyl]butoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fiuoro-3-(4-piperidinyl)-l,2- 
benzisoxazole hydrochloride (5.1 g, 0.02 mol), K^CC^ (5.2 
g, 0.04 mol), l-[4~(4-bromobutoxy)3-methoxyphenyl] 
ethanone (6.6 g, 0.022 mol), and dime&yfformamide (60 
ml) was heated at 75° C. for 5 hours. The reaction was 

20 poured into water, and the aqueous mixture was extracted 
with ethyl acetate. The ethyl acetate was washed (water), 
dried (MgSOJ, and the solvent was concentrated to yield 
initially an oil, which solidified upon standing. The solid was 
triturated with hexane and collected to afford 7.7 g of the 

25 product as a waxy solid. The compound was chromato- 
graphed on a Waters Prep 500 utilizing silica gel columns 
and eluting with dichloromethane/methanol (5%). Concen- 
tration of the appropriate fractions yielded 5.1 g of off-white 
solid l-[4-[4-[4-(6-fluoro-L2-benzisoxazol-3-yi)-l- 

30 piperidinyi]butoxy]-3-methoxyphenyi]ethanone, which 
when recrystallized from ethyl alcohol yielded 3.2 g (36%) 
of feathery-white needles, nip.=$8 o -90 o C. 

ANALYSIS: Calculated for C 25 n^FN 2 0 4 : 68.16% C 
6.64% H 636% N Found: 67.96% C 6.49% H 6.29% N. 

35 EXAMPLE 8 

l-[4-[2-[4-(l,2-Benzisoxazol-3-yl)-l-piperidinyl] 
ethoxy]-3-methoxyphenyl]ethanone fumarate 

A mixture of 3-(4-piperidinyl)-12-benzisoxazole hydro- 

40 chloride (4.8 g, 0.02 mol), K 2 C0 3 (5.2 g, 0.04 mol), l-[4- 
(2-chloroethoxy)-3-methoxyphenyl]ethanone (5.0 g. 0.022 
mol), and dimethylformamide (90 ml) was heated at 90° C. 
for 16 hours. The reaction was poured into water and the 
aqueous mixture was extracted with ethyl acetate. The ethyl 

45 acetate was washed (water), dried (MgS0 4 ), and the solvent 
was concentrated to afford an oil. Upon standing, the oil 
solidified to afford a beige solid. The crude solid was 
recrystallized twice from ethyl alcohol to afford 5.9 g of an 
off-white solid. The solid was dissolved in ethyl acetate, and 

50 fumaric acid (1.2 g, 1.1 equiv.) was added. The mixture was 
heated briefly on a steam bath, and then stirred at ambient 
temperature for 2 hours. An initial green oil settled out and 
the supernatant solution was decanted. Ether was added to 
the decantate and 4.0 g of a white fumarate salt was 

55 collected. The salt was recrystallized twice from ethanol- 
ether to yield 1.7 g (17%) of l-[4-[2-[4-(i,2-benzisoxazol- 
3-yl)-l-piperidinyl]ethoxy ]-3 -methoxyphenyl] ethanone 
fumarate. m.p.=127°-129° C 
ANALYSIS: Calculated for C 23 H 26 N 2 0 4 .C 4 H 4 0 4 : 

60 63.52% C 5.92% H 5.49% N Found: 63.00% C 5.87% H 
5.42% N 

EXAMPLE 7 

l-[4-[4-[4-(lH-Indazol-3-yl)-l-piperazinyi3butoxy]- 
65 3-methoxyphenyl]ethanone fumarate 

A stirred mixture of 3-( l-piperazinyi)-lH-indazole (4.0 g, 
0.02 mol), K 2 C0 3 (5.3 g, 0.04 mol), l-[4-(4-bromobutoxy) 
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-3-niethoxyphenyl]cthanone (6.6 g, 0.022 mol), and dimeth- 
yifoiraamidc (60 ml) was heated at 75° C. for 6 hours. The 
reaction was poured into water, and a white solid precipi- 
tated from solution. The solid was collected and dried to 
afford 7.2 g of the crude product The crude solid was 
recrystallized twice from ethyl alcohol to yield 4.1 g of the 
free base, which was converted to its fumarate salt by the 
addition of fumaric acid (1.1 g) to the compound dissolved 
in refluxing acetone. The resulting fumarate salt (5.0 g) was 
recrystallized from ethyl alcohol to afford 3.8 g (35%) of 
l-f4~[4-[4-(lH-indazol-3-yl)-l-piperazinyl]butoxy]-3- 
methoxy phenyl] ethanone fumarate, as a white solid, m.p.= 
163°-165° C. 

ANALYSIS: Calculated for C 24 H 30 N 4 0 3 .C 4 H 4 0 4 : 
62.44% C 6.36% H 10.40% N Found: 62.28% C 6.62% H 
10.34% N. 

EXAMPLE 8 

l-[4-[2-[4-(6-Huoro-12-benzisoxazol-3-yl)-l- 
piperidinyl]ethoxy]-3-methoxyphenylJethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyi)-12 ben- 
zisoxazole hydrochloride (5.1 g, 0,02 mol), KaCOg (5.2 g). 
l-f4-(2-cMoroemoxy)-3-methoxyphenyl]ethanone (5.0 g, 
1.022 mol). and dimethyLformamide (90 ml) was heated at 
90° C. for 16 hours. The reaction was poured into water, and 
the aqueous mixture was extracted with ethyl acetate. The 
ethyl acetate was washed (water), dried (MgS0 4 ), and 
concentrated to afford 7.4 g of a yellow solid. The solid was 
chromatographed on a Waters Prep LC 500 utilizing 
dichloromethane/methanol (4%) as eluent, and subsequent 
concentration of the appropriate fraction afforded 4.0 g of a 
yellow solid. The solid was recrystallized from ethyl alcohol 
to yield 3.1 g (38%) of l-[4-[2-[4-(6-fiuoro-i,2- 
benzisoxazol-3-yl)- l-piperidinyl]ethoxy]-3- 
methoxyphenyij ethanone, as slightly yellow flakes, m.p.= 
132°-134° C. 

ANALYSIS: Calculated for C^H^FN^: 66.98% C 
6.11% H 6.79% N Found: 66.90% C 6.20% H 6.74% N. 

EXAMPLE 9 

4-[3-[4-(6-Huoro-12-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-methoxy-a- 
methylbenzenemethanol 

To a stirred mixture of l-[4-[3-[4-(6-fluoro-l t 2- 
benzisoxazol-3-yl)-l-piperidinyl]propoxy-3- 
methoxy phenyl] ethanone (4.0 g t 0.0094 mol) in methanol/ 
tetrahydrofuran (60 ml. 1:1). was added sodium borohydride 
(0.4 g, 0.01 mol). After an initial evolution of gas, all 
insolubles went into solution. The reaction was stirred at 
ambient temperature for 3 hours and TLC at this time 
showed a very slight amount of starting ketone. Therefore, 
another 0.1 g of sodium borohydride was added, and stirring 
was continued for an additional 0.5 hour. TLC now showed 
complete disappearance of starting material. The reaction 
was concentrated to an off-white residue, which was diluted 
with water and collected to yield 3.4 g of alcohol. This was 
recrystallized from toluene (twice, with a charcoal 
treatment) to yield 2.7 g (67%) of 4-[3-[4-(6-fluoro-l,2- 
benzisoxazol-3-yi)-l-piperidinyl]-3-methoxy-a- 
methylbenzene-methanol as a white solid. mp.=136°-138 0 
C 

ANALYSIS: Calculated for C^H^^: 6721% C 
6.82% H 6.54% N Founds 67.59% C 6.89% H 6.47% N 

EXAMPLE 10 

144-[344-(U-BenzisotMazol-3-yl)-l-piperidinyl] 
propoxy]-3-methoxyphenyl]ethanone 
A mixture of 3-(4-piperidinyl)4,2-r^n2isotbiazole (3.0 g, 
0.0137 mol), potassium carbonate (2.3 g. 0.0165 mol). 
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l-[4-(3-chloropropoxy)-3-methoxyphenyi]ethanone (4.0 g. 
0.0165 mol), potassium iodide (200 mg) and acetonitrile 
(100 ml) was stirred at reflux under N 2 for 24 hours. The 
cooled reaction was filtered and the cake was washed well 
5 with acetonitrile. The filtrate was concentrated to an oily 
residue, which was partitioned between water and ethyl 
acetate. The ethyl acetate extract was washed well with 
water, dried with MgS0 4 and concentrated to yield 6.1 g of 
a beige oil which solidified upon standing. The product was 
io triturated with diethyl ether and filtered to give 4.2 g of a 
beige solid. The compound was recrystallized from ethyl 
alcohol to afford 3.5 g, and another recrystallization from 
ethyl alcohol (utilizing decolorizing carbon) provided 2.4 g 
(41%) of l-[4-[3-[4^1^-beEasothiazol-3-yi)-l-piperidinyl] 
15 propoxy]-3-methoxyphenyl]ethanone, m.p. 93°-95° C. 

ANALYSIS: Calculated for C 24 H 2S N 2 0 3 S: 67.90% C 
6.65% H 6.60% N Found: 67.89% C 6.61% H 6.59% N 

EXAMPLE 11 

20 

l-[4-[3-[4-(6-Huoro-L2-benzisoxazoi-3-yl)-l- 
piperidinyllpropoxy] -3-hydroxyphenyl]ethanone 

(A) Synthesis of l-[4-(3-chloropropoxy)-3-hydroxyphenyl] 
ethanone 

25 To a stirred solution of l-[4-(3-chloropropoxy)-3 
methoxyphenyl]ethanone (10.0 g, 0.041 mol) in methylene 
chloride (120 ml) cooled to -50° C. (dry ice-methanol) was 
added, dropwise, 1M boron tribromide in methylene chlo- 
ride (123 ml, 0.12 mol). The temperature was kept between 
30 -40° C. and -50° C. After complete addition, the reaction 
was permitted to reach -30° C, and the TLC checked (ca. 
15 min. after final boron tribromide was added). Saturated 
NaHC0 3 was added, dropwise, never allowing the tempera- 
ture to go above 0° C during most of the addition. When 
35 sufficient NaHC0 3 had been added to make the solution 
basic, the organic layer was collected. The layer was washed 
with brine, dried (MgS0 4 ), and concentrated to yield 8.1 g 
of dark brown oil, which solidified on standing. This was 
chromatographed on a Waters Prep 500 LC (2 silica 
40 columns, 2% methanol-methylene chloride as eluent). Upon 
concentration of the appropriate fractions, 5.8 g of a brown 
tacky solid were obtained. This was recrystallized from 
isopropyl ether (with decanting of the yellow isopropyl ether 
supernatant from the dark brown oily residue) to give 
45 initially 2.5 g of a yellow solid. Concentration of the mother 
liquor gave an additional 0,5 g, m,p -110 D -113° C. 

(B) Synthesis of l-t4-[3-[4-(6-FIuoro-L2-benzisoxazol-3- 
yi)- l-piperidinyl]propoxy] -3-hydroxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyi)-L2- 
50 benzisoxazole (2.8 g. 0.013 mol), NaHC0 3 (1.1 g), several 
crystals of KL l-[4-(3-chloropropoxy)-3-hydroxyphenyl] 
ethanone, and acetonitrile (100 ml) was refluxed for 16 
hours. The reaction was poured into water, and the aqueous 
mixture was extracted with ethyl acetate. The organic extract 
55 was washed (water), dried (MgSO^, and the solvent was 
concentrated to afford 5.7 g of a thick yellow oil. The oil was 
chromatographed on a Waters Prep 500 LC on silica gel, 
eluting with 7% methanol/methylene chloride. Concentra- 
tion of the appropriate fraction afforded a yellow oil, which 
60 upon standing yielded 3.5 g of the compound as a pale, 
yellow solid. The solid was recrystallized from ethyl alcohol 
to afford 2.7 g (50%) of l-[4-[3-[4-(6-fluoro-l,2- 
benzisoxazol-3-yl)-l~piperidinyl]propoxy]-3- 
hydroxyphenyl] ethanone as a pale yellow solid, m.p.= 
65 122M24°C. 

ANALYSIS: Calculated for C^H^FN^CU: 66.98% C 
6.1i% H 6.79% N Found: 66.97% C 6.20% H 6.69% N 



5,ft 

45 

EXAMPLE 12 

l-[4-(3-[4-(6-Huorc>.lH-kdazol-3-yl)-*l-pipcra2inyl] 
propoxy]-3-memoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(l-piperazinyl)-iH- 
indazole (2,3 g, 0.01 mol), K 2 C0 3 (1.5 g). l-[4-(3- 
chlOTopropoxy)-3-methoxyphenyllethanone (2.8 g, 0.011 
mol), several crystals of KI and dimethylformamide (60 ml) 
was heated at 90° C. for 16 hours, Hie reaction was poured 
into H 2 0. and the aqueous suspension was extracted with 
ethyl acetate. The ethyl acetate was washed (H 2 0), dried 
(MgS0 4 ) and concentrated to afford 5.0 g of a yellow oil. 
The oil was chromatographed on a Waters Prep 500 utilizing 
silica gel columns and eluting with methylene chloride/ 
methanol (7%). Concentration of the desired fractions 
yielded 2.0 g (46%) of an off-white soUd. This sample was 
combined with 1.0 g of a previous sample, and this was 
recrystallized from toluene to afford 2.6 g of l-{4-[3-[4-(6- 
fluoro-lH-indazol-3-yl)-l-piperazinyl]propoxy]-3- 
methoxyphenyl]ethanone as a white solid, m.p.=135°-137 0 
C. 

ANALYSIS: Calculated for C^H^FN^: 64.77% C 
6.38% H 13.14% N Found: 64.66% C 6.21% H 13.02% N 

EXAMPLE 13 

1 -[4-[4-[4-(6-Huoro- lH-indazol-3-yl)- 1-piperazinyl] 
butoxy] -3-methoxyphenyl] ethanone 

A stirred mixture of 6-fluoro-3-(l-piperazinyl)-lH- 
indazole hydrochloride (5.0 g, 0.019 ml), KjCOa (5.8 g) and 
H4-(4-bromobutoxy)-3-me&oxyphenyi]ethanone (6.3 g, 
0.021 mol) and dimethylformamide (80 ml) was heated at 
75° C. for 6 hours. The reaction was poured into water t and 
an off-white solid framed from solution. The solid was 
collected and dried to yield 4.5 g of crude product The 
compound was recrystallized from ethanol (3 times) to 
afford 3.0 g of an off-white solid. The solid was chromato- 
graphed on a Waters Prep 500 utilizing silica gel columns 
and eluting with methylene chloride/methanol (7%). Con- 
centration of the appropriate fractions afford 23 g of an 
off-white solid, which when recrystallized from ethanol 
yielded 1.9 g (26%) of analytically pure l-[4-(4-[4-(6- 
fluoro-lH-indazol-3-yl)-l-piperazinyl]butoxy]-3- 
raethoxyphenyl]ethanone, m.p,=156 0 -158 c C. 

ANALYSIS: Calculated for C^H^^: 65.44% C 
6.64% H 12.72% N Found: 65.38% C 6.49% H 12.60% N 

EXAMPLE 14 

l-[4-[3-t4-(lH-mtool-3-yl>l-piperidmyl]propoxy] 
-3-methoxyphenyl] ethanone 

A mixture of 3 -(4-piperictiiiyl)-lH-indazole (3.0 g, 0.015 
mol). K 2 C0 3 (1.6 g), l-[4-(3-chloropropoxy)-3- 
methoxyphenyljethanone (5.3 g. 0.022 mol). a few crystals 
of KI and acetonitrile (100 ml) was stirred and refiuxed for 
16 hours. The reaction was poured into water and a white 
solid separated from solution. The solid was collected, dried 
and afforded 5.1 g of product Rccrystallization from ethanol 
yielded 3.6 g of the compound, which upon chromatography 
(preparative HPLC on silica gel. eluting with methylene 
chloride/methanoi-9:l) gave 3.0 g (49%) of an off-white 
solid Recrystallization from ethanol afforded the analyti- 
cally pure l-[4-[3-[4-(lH-indazol-3-yl)-i-piperidinyl] 
propoxy]-3-methoxyphenyi]ethanone as a white solid. 
m.p.=171°-173° C. 

ANALYSIS: Calculated for C 24 H 29 N 3 0 3 : 70,74% C 
7.17% H 1031% N Found: 70.52% C 7.27% H 10.42% N 
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EXAMPLE 15 

^[^^-[^(S-Chloro-l^-benzisoxazol^-yl)-!- 
pir^dinyl]propoxy]-3-methoxyphenyl]ethanone 

5 A stirred mixture of 6-chloro-3-(4-piperidinyl)-L2~ 
benzisoxazole (4.7 g, 0.02 mol), 1- [4- (3 -chloropropoxy ) -3 - 
methoxyphenyl]ethanone (4.8 g, 0.02 mol), K^COs (2.8 g), 
several crystals of KI and acetonitrile ( 120 ml) was refiuxed 
for 16 hours. The reaction was filtered and the filtrate was 

10 concentrated to yield a solid-oil mixture. The residue was 
chromatographed on a Waters Prep 500 utilizing silica 
columns and eluting with methylene chloride/methanol 
(5 %). Concentration of the desired fractions yielded 3.2 g of 
a beige solid, which upon recrystallization from ethanol 

15 afforded 2.7 g (31%) of l-[4-[3-[4-(6-chloro-l,2- 
benzisoxazoi-3-yl)-l-piperidinyi]propoxy]-3- 
methoxyphenyl] ethanone as a beige solid, m.p.=416°-118° 
C. 

ANALYSIS: Calculated for C^ 4 H 27 C x N 2 0 4 : 65.08% C 
6.14% H 6.32% N Found: 65.35% C 6,22% H 6.28% N 

EXAMPLE 16 

l-[4-[4-[4-(6-Chloro-l^-benzisoxazol-3-yi)-l- 
25 piperidinyl3butoxy]-3-methoxyphenyl]ethanone 
fumarate 

A stirred mixture of 6-chloro-3-(4-piperidinyl)-l,2- 
benzisoxazole (4.7 g, 0.02 mol), l-[4-(4-bromobutoxy)-3- 

30 methoxyphenyi]ethanone (6.0 g, 0.02 mol). K 2 C0 3 (2.8 g) 
and acetonitrile (120 ml) was refiuxed for 16 hours. The 
reaction was allowed to cool, filtered, and the nitrate was 
concentrated to 9.9 g of a brown oil. The oil was chromato- 
graphed on a Waters Prep 500 utilizing silica gel columns 

35 and eluting with methylene chloride/methanol (5%). Con- 
centration of the appropriate fractions afforded 2.3 g of an 
off-white solid. The solid was dissolved in ethanol and 
ftirnaric acid (0.62 g t 1.1 eq) was added. Upon concentration 
of the ethanol. a crude, brown solid was collected, which 

40 was taken up in refluxing acetone. Upon cooling, a white 
solid crystallized from solution yielding 22 g (19%) of 
l-[4-[4-[4-(6-cWoro-l t 2-benzisoxazoi-3-yl)4-piperidinyl] 
butoxy]-3-methoxyphenyI]ethanone fumarate as a white 
solid, m.p.=439 0 -141° C. 

45 ANALYSIS: Calculated for C 25 H 29 C ^O^QJSifi^ 
60.78% C 5.80% H 4.89% N Found: 60.69% C 5.74% H 
4.85% N 

EXAMPLE 17 

50 l-[4-[3-[4-(5-Huoro-l^-benzisoxazoI-3-yl)-l- 
piperidinyl]propoxy]-3-methoxyphenyl)ethanone 

A mixture of 5-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (2.2 g, 0.01 mole), l-[4-(3 -chloropropoxy )- 

55 3-methoxyphenyl]ethanone (2.4 g, 0.01 mole), K 2 C0 3 (1.4 
g), a few crystals of KI and acetonitrile ( 100 ml) was stirred 
and refiuxed for 8 hours. The reaction was poured into water 
and the aqueous mixture was extracted with ethyl acetate. 
The ethyl acetate extract was washed (brine), dried 

60 (MgS0 4 ), and concentrated to afford 4,0 g of a white solid. 
The solid was chromatographed on a Waters Prep 500 HPLC 
utilizing silica gel columns and eluting with methylene 
chloride/methanol (5%). Concentration of the appropriate 
fractions afforded 2.0 g (47%) of l-[4-[3-[4-(5-fIuaro-1.2- 

65 benzisoxazol-3-yl-l-piperidinyl]propoxy]-3- 
methoxyphenyljethanone as a white crystalline solid, m.p.= 
103°-105° C. 
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ANALYSIS: Calculated for C^H^FN^; 67,59% C 
638% H 6,57% N Found: 67.50% C 6,47% H 6.53% N 

EXAMPLE 18 

6-FIuoro-3-f H3-(2-methoxyphenoxy)propyl] -4- 
piperidinyl]-i,2-benzisoxazole fumarate 

A stined mixture of 6-fiuoro-3-(4-piperidiayi)-l»2- 
benzisoxazole (2.45 g; 11.1 mmoles), K 2 C0 3 (2.0 g), and 
3-(2-memoxyphenoxy)propyl chloride (3.5 g, 17.4 mmoles) 
in acetonitrile (40 ml) was heated at 90° C. for 4 hr. At the 
end of the reaction, the solvent was removed, and the solids 
were dissolved into dichloromethane (100 ml). The solution 
was washed with water and brine* then dried over MgS0 4 . 
The crude material from the solution was combined with 1 .2 
g of crude material prepared in the same fashion (using 0.5 
g of starting material). The combined material was purified 
by flash chromatography on a silica gel column (49 g, eluted 
with 0.5% diethylamine: 1% methanol:98.5% 
dichloromethane* 1 1). The fractions containing the pure 
product were pooled and concentrated down to a light oil 
(3.68 g). This oil was treated with fumaric acid (1.14 g* 9.8 
mmoles) in ethanol (13 ml). The 6-fluoro-3-[l-[3-(2- 
memoxyphenoxy)propyi]^piperidinyl]-l^-benzisoxazole 
fumarate crystals obtained weighed 4.01 g (60%), m.p.= 
169°-170° C. 

ANALYSIS: Calculated for C 22 H 2S FN 2 0 3 .C 4 H 4 0 4 : 
62.39% C 5.84% H 5.60% N Found: 62.37% C 5.88% H 
5.60% N 

EXAMPLE 19 

l-[3-[3-[4-(6-Huoro-12-benzisoxa2ol-3-yl)-l- 
piperidinyl]propoxy]-4-methoxyphenyl] 
phenylmethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyi)-1.2 ben- 
zisoxazole (2.01 g; 9.13 mmoles), K 2 C0 3 (2.0 g), and 
l-[3-(3-chloropropoxy)-4-methoxyphenyl] 
phenylmethanone (3.93 g; 11.3 mmoles) and acetonitrile (50 
ml) was heated at reflux for 4 hr. At the end of the reaction* 
the solvent was evaporated and the residue was partitioned 
between water (150 mi) and dichloromethane (400 ml). The 
dichloromethane solution was washed with water and brine 
( 1 00 ml), dried over MgS0 4 , then concentrated to an oil. The 
purification was done by flash chromatography over a silica 
gel column (Si0 2 , 40 g; eluted with dichloromethane, 300 
ml; 1% methanol in dichloromethane, 850 ml), The material 
thus obtained as a colorless oil solidified on standing. 
Recrystallization from ethanol (150 ml) gave l-[3-[3-[4-(6- 
fluoro-1.2-benzisoxazol-3-yl)-l-piperidinyl]propoxy]-4- 
methoxyphenyljphenylmethanone as white crystals, 3.07 g 
(63%), nxp.=140M41° C. 

ANALYSIS: Calculated for C^^l^i 71.30% C 
5.98% H 5.73% N Found: 71.09% C 5.98% H 5.73% N 

EXAMPLE 20 

144-[4-[4-(lH-kda2ol-3-yl)-l-pir^dinyi]butoxy]- 
3-methoxyphenyl]ethanone 

A mixture of 3-(4-piperidinyl)-lH-indazole (3.2 g, 0.016 
moi), l-[4-(4-bromobutoxy)-3-methoxyphenyi]ethanone 
(5.0 g, 0.016 mol), J^CC^ (2.2 g) and acetonitrile (100 ml) 
was stirred and refluxed for 6 hours. The reaction was 
poured into water and the resulting yellow solid that formed 
was collected to afford 5.3 g of product. The compound was 
recrystallized from acetonitrile and then from ethyl acetate 
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to yield 3.0 g (45%) of a slightly yellow solid of l-[4-[4- 
(4-(lH-indazol-3-yl)-l-piperidinyl]butoxy]-3- 
methoxyphenyl]ethanone, nLp.=133°-135° C. 
ANALYSIS: Calculated for C 2 5H 31 N 3 03: 71.23% C 
5 7.41% H 9.97% N Found: 70.85% C 7.61% H 9.81% N 

EXAMPLE 21 

l.[4-[2-[4-(6-Chloro-U-benzisoxazol-3-yl)-l- 
10 piperidinyl]ethoxy-]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-chloro-3-(4-piperidinyl)-l^ ben- 
zisoxazole (4.6 g, 0.019 mol), l-[4-(2-chloroethoxy)-3- 
methoxyphenyljethanone (4.3 g. 0.019 mol), I^CC^ (2.8 g). 
a few crystals of KI and acetonitrile (120 ml) was refluxed 

15 for 16 hours. The reaction was filtered and the filtrate was 
concentrated to yield 8.0 g of yellow solid. The solid was 
chromatographed on a Waters Prep 500 LC (silica columns, 
eluting with methylene chloride/methanol, 5%). Concentra- 
tion of the appropriate fractions yielded 3.2 g of a light 

20 yellow solid, which upon recrystallization from ethyl acetate 
afforded 2.3 g (28%) of l-[4-[2-[4-(6-chloro-L2- 
benzisoxazoi-3-yl)-l-piperidinyljethoxyj-3- 
methoxyphenyl]ethanone as a pale yellow solid, m.p,= 
133M35 0 C 

25 ANALYSIS: Calculated for C^H^C^O*: 64.41% C 
5.88% H 6.53% N Found: 64.35% C 5.87% H 6.41% N 

EXAMPLE 22 

30 3-(3-Bromopropoxy-4-methoxyphenyl) 
phenylmethanone 

A solution of 3-hydroxy-4-rnethoxybenzophenone (4.6 g, 
20 mmoles) in dimemylformamide (35 ml) was treated with 

35 sodium hydride (600 mg, 25 mmoles) at 0° C. for 20 
minutes* men 13-dibromopropane (5 g, 24.7 mmoles) was 
added in one portion. The mixture was heated at 90° C. for 
1 hr, and then stirred at room teraperatuie for 2 hr. At the end 
of the reaction, the mixture was poured into water (500 ml) 

40 and extracted with ethyl acetate (400 ml). The ethyl acetate 
solution was washed with water, brine and dried over 
anhydrous MgS0 4 . The solvent was removed and the crude 
oil was purified by flash chromatography oyer a silica gel 
column (Si0 2 , 85 g; eluted with 3:1 

45 hexane:dichloromethane, 1.6 1; 3:7 
hexane:dichloromethane, 1.4 1). The pure product thus 
obtained weighed 4.67 g, (66%) as an oil. Recrystallization 
twice from isopropyl ether (500 ml) gave analytically pure 
3-(3-bromopropoxy-4-methoxyphenyl)phenylmethanone 

50 (2.42 g), m,p.=81 0 -83° C. 

ANALYSIS: Calculated for C 17 H 17 Br0 3 : 58,47% C 
4,91% H Found: 58.63% C 4,82% H 

EXAMPLE 23 

55 l-[3-[3-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]phenyl]ethanone furnarate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole hydrochloride (4.53 gm, 20.5 mmoles), 

60 K 2 C0 3 (4.5 gm), l-[3-(3-chloropropoxy)phenyl]ethanone 
(6.4 g, 29 mmoles) in acetonitrile (60 ml) was heated at 
reflux for 5 hr. At the end of the reaction, the solvent was 
removed and the residue was extracted into dichloromethane 
(300 ml). The inorganic insolubles were filtered off. The 

65 dichloromethane solution was concentrated to a small vol- 
ume (10 ml) and purified on a flash chromatographic column 
(Si0 2 , 75 g, eluted with dichloromethane. 900 ml; and 2% 
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methanol in dichloromethane, SOCtml). The fractions con- 
taining the pure product were combined and concentrated to 
an oil (2.87 g, 35%). The oil was dissolved into ethanol and 
treated with a solution of rumaric add (841 mg), Recrys- 
tallization (twice) from ethanol afforded 2.53 g of l-[3-[3- 
[4<6^fluoro-12^beii2isoxa2oi-3«yl)4-piperidinyl]propo3cy] 
phenyljethanone fumarate as white crystals, m.p.= 
172°-174° C. 

ANALYSIS: Calculated for C 22 H 2 5FN 2 0 3 ,C 4 H 4 0 4 
63.27% C 5.70% H 5.47% N Found; 63.04% C 5.63% H 
5.43% N 



EXAMPLE 24 

l-[4-[3-[4-(6-Fluoro-l»2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-2-methylphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>l»2 ben- 
zisoxazole hydrochloride (5.5 g, 21.6 mmoles), K2CO3 (3.5 
gm), 1 - [4-(3 -bromopropoxy)-2-methylphenyl] ethanone 
(4.83 g, 17.8 mmoles) in dimethylformamide (25 ml) and 
acetonitrile (75 ml) was heated at 120° C. for 5 nr. At the end 
of the reaction, the solvent was removed and the residue was 
extracted into dichloromethane (300 ml) and the solution 
was washed with water and brine. The organic solution was 
dried and evaporated to a crude oil. The purification was 
done by flash chromatography over a silica gel column (80 
g, eluted with dichloromethane, 1 1; 1% 
methanokdichloromethane, 1.2 1; 2% 
raemanohdichloromethane, 1.2 1). The purest fractions were 
combined and afforded 2.91 g of solid. Recrystaliization 
from dichloromethane and ethanol gave l-[4-[3-[4-(6- 
fluoro- L2-benzisoxazoi-3-yl)- l-piperidinyl]propoxy ]-2- 
methylphenyljethanone as off-white crystals: 2.42 g, m»p.= 
U3 0 -114° C. 

ANALYSE: Calculated for C^H^FN^: 70.22% C 
6.63% H 6.82% N Found: 70.13% C 6.63% H 6.77% N 

EXAMPLE 25 

l-[2-[3-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-5-methylphenyl]ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole hydrochloride (2.87 g, 11.23 mmoles). 
K 2 C0 3 (2.5 g), l-[2-(3-bromopropoxy)-5-memylphenyl] 
ethanone (3.74 g, 13.8 mmoles) in dSmemyiformamide (10 
ml) and acetonitrile (50 ml) was heated at 95° C. for 6 hr. At 
the end of the reaction, the solvent was concentrated and the 
mixture was extracted into dichloromethane (300 ml). The 
organic solution was washed with water and brine, dried 
over MgSG 4 , then concentrated down to a crude oil. Hie 
purification was done by flash chromatography over a silica 
gel column (SiO a , 60 g» eluted with i% 
CH 3 OH:dichioromethane: 1.2 1; 3% 
CH 3 OH:dichloromethane: 600 mi). The material thus 
obtained was crystallized from a small volume of ether and 
hcxanc to provide 2.13 gm (46%) of off-white l-[2-[3-[4- 
(6-fluoro-l^-benzisoxazoi-3-yl)-i-pipcridinyl]propoxy]-5- 
methylphenyl] ethanone, m.p.=92°-93° C. 

ANALYSIS: Calculated for C^H^FN^: 70.22% C 
6.63% H 6.82% N Found: 70.21% C 6.69% H 6.81% N 

EXAMPLE 26 

N-[3-[3- [4-(6-Fluoro-l ,2-benzis oxazol-3-yl)- 1- 
piperidinyljpropoxyl^memoxyphenyijacetamide 
hemifumarate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole hydrochloride (3.94 g, 15.4 mmoles), K 2 C0 3 



(3.67 g, 26.6 mmole), N-[3-(3-bromopropoxy)-4- 
methoxyphenyljacetamide (5.56 g, 18.6 mmoles) in dimeth- 
ylformamide (75 ml) and acetonitrile (100 ml) was heated at 
100° C. for 3 hr. At the end of the reaction, the solvent was 
5 concentrated and the mixture was extracted into dichlo- 
romethane (500 ml). The organic solution was washed with 
water (500 ml) and brine (400 ml), dried, then concentrated 
to a crude oil. The purification was effected by flash chro- 
matography over a silica gel column (Si0 2 , 65 g, eluted with 
1% CH 3 OH:dichloromethane, 1.2 1; and 3% 
10 CH 3 OH:dichloromethane, 500 ml). The material thus 
obtained weighed 233 g (34 J %) as an oil. This material was 
dissolved in ethanol and treated with a solution of fumaric 
acid (661 mg) in ethanol. The N-[3-[3-[4-(6-fluoro-l,2 
benzisoxazol-3-yl)-l-piperidinyl]propoxy]-4- 
methoxyphenyljacetamide hemifumarate was obtained as 
off-white crystals weighing 2.17 g, m,p.=205°-206° C. 

ANALYSIS: Calculated for C^gF^CVO^ C 4 H 4 0 4 : 
62.50% C 6.05% H 8,41% N Found: 6230% C 6.05% H 
8.32% N 

EXAMPLE 27 

6-Chloro-3-(l-piperazinyl)-iH-indazolc 

To a stirred suspension of 4-(6-chloro-l-phenyIsulfonyl- 
m-indazoi-3-yl)-l-piperazinecarbonitrile (192.5 g, 0.479 
mol) in dry tetrahydrofuran (3.5 1) under N 2 was added, 
dropwise, LiAlH 4 (958 mi of a 1.0M solution of lithium 
aluminum hydride in tetrahydrofuran; 0.958 mol). After 
complete addition, the reaction was heated to reflux and 
stirred under N 2 for 4 hours. The reaction was cooled to 4° 
in an ice-salt bath and the excess lithium aluminum hydride 
was destroyed by the careful, dropwise addition of H 2 0. The 
mixture was stirred vigorously for an additional 30 minutes 
and was then filtered through a coarse sintered glass runnel. 
The filter cake was washed well with tetrahydrofuran 
(3x500 ml) and then with methanol (2x500 ml) and the 
35 filtrate was concentrated to yield 151.0 g of a beige gum. 
Trituration with diethyl ether afforded a solid, which was 
collected and dried to give 75.0 g (66%) of the desired 
indazole. A 4.0 g sample was recrystailized from toluene to 
yield 3.2 g, which was recrystailized again from toluene 
4Q (utilizing decolorizing carbon) to provide 2.1 g (35%) of a 
beige, 6-chloro-3-(l~piperazinyl)-lH-indazole solid, m,p.= 
135°-137° C. 

ANALYSIS: Calculated for C n H i3 ClN 4 : 55.82% C 
5.54% H 23.67% N Found: 55.91% C 5.54% H 23.41% N 
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45 EXAMPLE 28 

l-[4-[3-[4-(6^Huoro-lH-mdazol-3-yl)-l-piperidinyl] 
propoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyi)-lH- 
indazole (3.5 g, 0.016 mol), KJ0O 3 (2.2 g), l-[4-(3- 
chIoropropoxy)-3-methoxyphenyl]ethanone (3.8 g> 0.016 
mol) and acetonitrile (90 ml) was refluxed for 16 hours. The 
reaction was poured into water and the resulting white solid, 
which precipitated from solution, was collected to afford 5.5 
g of the desired product The compound was recrystailized 
from dimemyfforrnamide (twice) to afford 3.0 g (44%) of 
l-[4-[3-[4-(6-fluoro-lH-indazol-3-yl)-l-piperidinyl] 
propoxy]-3-methoxyphenyl]ethanone as a white solid, 
ra.p.=2G2°-204° C. 

ANALYSIS: Calculated for C 24 H 28 FN 3 0 3 : 67.75% C 
6.63% H 9.88% N Found: 67.59% C 6.61% H 9,96% N 

EXAMPLE 29 

l-[4-[3-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-methylphenyl]ethanone 
hemifumarate 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole hydrochloride (3.0 g; 11.7 mmoles), K 2 C0 3 
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(3.0 g). and l-[4-(3-bromopropoxy)-3-mcthylphcnyl] 
cthanone (3,19 g) in dimemylforfnamide (20 ml) and aceto- 
nitrile (50 ml) was heated at 95° C. for*4 hr. At the end of 
the reaction, the solvent was concentrated down to about 30 
ml, then partitioned between water (200 ml) and dichlo- 5 
roraethane (300 mi). The dichloromethane solution was 
separated and washed with water and brine, then dried over 
MgS0 4 . The crude product from the evaporated solution 
was purified by flash chromatography over a silica gel 
column (Si0 2 . 60 g, elated with 1% methanol in 
dichloromethane, 600 ml; 2% methanol in dichloromethane, 
600 mi). The material thus obtained was a light yellow oil, 
weight: 2,07 g (43%). This oil was dissolved in ethanol and 
treated with a solution of rumaric acid (585 mg) in ethanol. 
The l-I4-13-[4-(6-fiuoro-L2-benzisoxazol-3-yl)-l. 
piperidinyl]propoxy]-3-methylphenyl]ethanone hemifuma- 15 
rate crystals formed on cooling at Q° C. This was collected 
and weighed 1.5 g, m.p.=185°-187° C. 

ANALYSIS: Calculated for C^H^FNA-O.S C 4 H 4 0 4 : 
66.65% C 6.24% H Found: 66.69% C 6.23% H 5.95% N 

EXAMPLE 30 20 

U[4-[3.[4-(6-Flnaro-1.2-ben2isoxa2ol-3-yl)-l- 
piperidinyl]propoxy]phenyl]ethanone 

A mixture of 6-fiuoro-3-(4-piperidinyl)- 1.2- 
benzisoxazoie (3.27 g, 14.8 mmoies), K 2 C0 3 (3 g), l-[4- 25 
(3-bromopropoxy)phenyl)ethanone (4.5 g. 17.5 mmoies) In 
acetonitrile (60 ml) was heated at reflux for 4 nr. The solvent 
was removed. The residue was dissolved in dichloromethane 
(300 ml) and washed with water and brine, then dried over 
MgS0 4 . The crude product from the evaporated solution 30 
was purified by flash chromatography (Si0 2 . 60 g; eluted 
with 1% methanol in dichloromethane. 1 liter). The purest 
fractions wexe combined and gave 2.8 g, 48%, of l-[4-[3- 
[4-(6-fluoro- l,2-benzisoxazol-3-yl)- l-piperidinyi]propoxy) 
phenyl]ethanone, nxp.=lll°-112 0 C. 35 

ANALYSIS: Calculated for C^H^E^CV 69.68% C 
636% H 7.07% N Found: 69.80% C 6.38% H 7.07% K 

EXAMPLE 31 

l_[4-[3-[4-(6-Chloro-lH4ndazol-3-yl)-l- 
piperazinyl]propoxy]-3-methoxyphenylJethanone 40 

A mixture of 6-crdoro-3<I-piperazinyl)-lH-mdazole (3.4 
g. 0.014 mol), KjCOj (2.5 g, 0.018 mol). l-[4-(3- 
chloropropoxy)-3-methoxyphenyljethanone (3.8 g, 0.016 
mol), K2 (200 mg), and acetonitrile (125 ml) was stored at 45 
reflux under N 2 for 30 hours. After standing at room 
temperature for 40 hours, the reaction was filtered and the 
filter cake was washed well with acetonitrile. The filtrate 
was concentrated to an oily solid, which was partitioned 
between water and ethyl acetate. The ethyl acetate extract 50 
was washed with water, dried with MgS0 4 , and concen- 
trated to yield 6.9 g of a dark oil, which solidified after 2 
days u nder vacuum* The product was purified by preparative 
HPLC (Waters Associates Prep L(7system 500 utilizing 2 
silica gel columns and 6% methanol/methylene chloride as 55 
ciucnt) to yield 4.2 g. The material was recrystallized from 
ethanol to yield 3.4 g of glistening, beige, l-[4-[3-[4-(6- 
chloro-lH-indazol-3-yl)-l-piperazinyl]propoxy3-3- 
methoxyphenyljethanone crystals, m.p,=:132M34 0 C. 

ANALYSIS: Calculated for C^H^CkXA: 62.37% C 60 
6.14% H 12.65% N Found: 62.49% C 6.16% H 12.60% N 

EXAMPLE 32 

i-[4-[444-(l^-Benzasothiazol-3-yl)-l-piperazinyl] 

butoxy]-3-methoxoyphenyl]ethanone 65 

A mixture of 3-(l-pipcrazinyl)-l^-benzisothiazole (4.0 g, 
0.0182 mol). l-[4-(4-bromobutoxy)-3-methoxyphenyl] 
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ethanonc (6.0 g, 0,0200 mol). K^CO^ (3 .0 g, 0.02 18 mol), KT 
(200 mg), and acetonitrile (125 ml) was stirred at reflux 
under N 2 for 5 hours. Most of the solvent was removed in 
vacuo and the resultant gummy residue was partitioned 
between ethyl acetate and water. The organic extract was 
washed with water, dried with MgS0 4 , and concentrated to 
yield 7.8 g. Purification by preparative HPLC (Waters Asso- 
ciates Prep LC/System 500* utilizing 2 silica gel columns 
and 4% methanol-methylene chloride as eluent) afforded 6.5 
g of a damp, off-white solid The product was recrystallized 
twice from toluene to provide 3.1 g (39%) of l-[4-[4-[4-(i. 
2-benzisothiazol-3-yl)-l-piperazinyi)butoxy]-3- 
methoxyphenyljethanone as a white solid, m.p.-114°-116° 
C. 

ANALYSIS; Calculated for C^H^N^S: 65.58% C 
6,65% H 9.56% N Found: 65.74% C 6.66% H 9.54% N 

EXAMPLE 33 

443-f4-(6-Ruoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyljpropoxy] -3-methoxybenzonitrile 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazoie (3.0 g, 13.6 mmoies), K 2 C0 3 (2.8 g). 4-(3- 
bromopropoxy)-3-methoxybenzonitrile (4.0 gm, 14.8 
mmoies) in acetonitrile (70 ml) was heated at reflux for 3 nr. 
At the end of the reaction, the solvent was removed on a 
rotary evaporator. The organic material was extracted into 
dichloromethane (250 ml) and the inorganics were filtered 
off. The dichloromethane solution was concentrated to a 
crude oil. The purification was done by flash chromatogra- 
phy over a silica gel column (Si0 2 , 55 gm; eluted with 
dichloromethane, 600 ml; 1% methanol in dichloromethane, 
600 mi). The material thus obtained was crystallized from a 
small amount of dichloromethane. Recrystallization from 
ethanol (25 ml) provided 3.8 gm (68%) of 4-[3-[4-(6-fiuoro- 
1.2-benzisoxazol-3-yl)-l-piperidinyi]propoxy]-3- 
methoxybenzonitrile as white crystals, nLp.=107°-108° C 

ANALYSIS: Calculated for ^H^FNA: 67.47% C 
5.91% H 10.26% N Found: 67.32% C 5.90% H 10,24% N 

EXAMPLE 34 

144- [4-[4-(6-Fluoro- lH-indazol-3-yl)- 1-piperidinyl] 
butoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-lH- 
indazole (1.9 g, 0.0086 mol), l-[4-(4-bromobutoxy>3- 
methoxyphenyi]ethanone (2.6 g, 0.0086 mol), K^CO., (1.2 
g), and acetonitrile (75 ml) was refluxed for 6 hr. The 
reaction was poured into water and a white solid settled from 
solution. This was collected, dried and afforded 3.2 g of 
product. The product was recrystallized from ethanol to 
yield 2.7 g (71%) of l-[4-[4-[4-(6-fl«oro-lH-indazol-3-yl)- 
l-piperidinyl]butoxy]-3-methoxyphenyl]ethanone as glis- 
tening white flakes, rap.=158°-160° C. 

ANALYSIS: Calculated for C 25 H 30 FN 3 O 3 : 68.32% C 
6.88% H 9.56% N Found: 68.00% C 6.93% H 9.51% N 

EXAMPLE 35 

l-[4-[3_[4-(l.Benzoyl-6-fluoro-lH-iadazol-3-yl>l- 
piperazinyl]propoxy]-3-methoxyphenyl]ethanone 
sesquifumarate 

A mixture of L[4-[3-[4-(6-rluoro-lH-indazoi-3-yl)-i- 
piperazinyl]propoxy]-3-methoxyphenyl]ethanone (3.2 g. 
0.0075 mol) and benzoyl chloride (15 ml) was heated on a 
steam bath for 15 min. The reaction was allowed to cool and 
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ether was added. The insoluble off-white compound was 
harvested to yield 4.4 g of the product a% a hydrochloride 
salt. The salt was converted to free base with aqueous 
ammonium hydroxide, and after extractive workup with 
methylene chloride, 3.0 g of the free base was isolated as a 
white solid. The free base was dissolved in ethyl acetate and 
fumaric acid (0.72 g, 1.1 eq) was added and the mixture 
heated on the steam bath for 15 min. After standing at 
ambient temperature for 4 days, 2.0 g of an off-white 
fumarate salt was collected, while concentration of the 
filtrate afforded an additional 1,0 g of the salt 
Recrystallization, first from ethyl acetate, and then from 
ethanol yielded 1.4 g (26%) of i-[4-[3-[4-(l-benzoyi-6- 
fluoro-lH-indazol-3-yl)-l-piperazinyl]propoxy]-3- 
methoxyphenyl]ethanone sesquifumarate, m.p^l38°-140° 
G 

ANALYSIS: Calculated for C 30 H 3l FN 4 0 4 .1.5C 4 H 4 0 4 : 
61.35% C 529% H 7.95% N Found: 61.68% C 5.31% H 
8.25% N 

EXAMPLE 36 

l-[4-(4-[4-(6-Chloro-lH-indazol-3-yl)4- 
piperazinyl]butoxy]-3-methoxyphenyi]ethanone 

A mixture of 6-chloro-[3-(l-piperazinyl)]-lH-indazole 
(4.0 g, 0.017 mol). K^CO^ (2.8 g, 0.020 moi). l-[4-(4- 
bromobutoxy)-3-methoxyphenyl]ethanone (5.7 g, 0.019 
mol), KI (100 mg) and acetonitrile (125 ml) was stirred at 
reflux under nitrogen for 18 hrs. The cooled reaction was 
poured into water and the resultant off-white solid was 
collected by filtration and dried to yield 7.0 g. The com- 
pound was recrystallized twice from toluene to yield 6.2 g. 
Further purification by preparative HPLC (Waters Associ- 
ates Prep LC/System 500, utilizing 5% methanol/methylene 
chloride as eluent and 2 silica gel columns) afforded 5.3 g of 
glistening, beige crystals, which were recrystallized four 
times from toluene to yield 3.1 g of a white solid. Analyti- 
cally pure material was obtained by a subsequent recrystal- 
lization from dimethylformamide to afford 2.5 g (32%) of 
l-[4-[4-[4-(6-chloro-lH-indazol-3-yl)-l-piperazinyl] 
butoxy]-3-methoxyphenyl]ethanone as an off-white powder, 
m.p-189M91° C. 

ANALYSIS: Calculated for C^H^C^C^: 63.08% C 
6.40% H 12.26% N Found: 62.86% C 6.57% H 12.49% N 

EXAMPLE 37 

l.[4-[344-(lj2-BenzisotMazol-3-yl)-l-pipcrazinyi] 
propoxy]-3-methoxyphenyl]ethanone hernifumarate 

Amixture of 3-(l-piperazinyl)-lJ-benzisothiazole (4.0 g, 
0.0182 mol), ICjCOa (3.0 g, 0.0218 mol), KT (200 mg). 
i-[4-(3-chloropropoxy)-3-methoxyphenyl]ethanone (5.3 g, 
0.0200 moi). and acetonitrile (125 ml) was stirred at reflux 
under N 2 for 26 hours. The cooled reaction was filtered and 
the filter cake was washed well with acetonitrile. The filtrate 
was concentrated to afford 10.7 g of an oily residue, which 
was extracted with ethyl acetate. The ethyl acetate extract 
was washed with water, dried with MgS0 4 and concentrated 
to yield 8.0 g of a dark oil. The oil was purified by 
preparative HPLC (Waters Associates Prep LC/System 500, 
utilizing 2 silica gel columns and 3% methanol/methylene 
chloride as eluent). Concentration of appropriate fractions 
provided 4.6 g of a red oiJL which solidified upon standing. 
A 3.4 g sample was taken up in ethyl acetate (100 ml) and 
fumaric acid (0.95 g) was added. The mixture was stirred at 
a mild reflux for 1 hour and then at ambient for 1.5 hrs. The 
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resultant beige solid was collected by filtration and dried to 
yield 4.0 g. The product was recrystallized twice from 
ethanol to provide 2.7 g (27%) of l-[4-[3-[4-(l,2- 
benzisothiazoI-3-yl)-l-piperazinyljpropoxy-3- 
5 methoxyphenyljethanone hernifumarate as a beige powder, 
m.p.=186°-188° C. 

ANALYSIS: Calculated for C^H^NaOaS.CS C 4 H 4 0 4 : 
62.09% C 6.06% H 8.69% N Found: 62.01% C 6.06% H 
8.68% N 

10 

EXAMPLE 38 

l-[3,5-Dibromo-4-[3-[4-(6-fluoro-l^-benzisoxazol- 
3-yl]-l-piperidinyl]propoxy]phenyl]ethauone 

15 A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (2.0 g, 9.0 mmoles), K 2 C0 3 (1.3 g), and 
l-[4-(3-bromopropoxy)-3 ( 5-dibromophenyl]ethanone (2.65 
g, 9.0 mmoles) and acetonitrile (50 ml) was heated at reflux 
for 3 nr. At the end of the reaction, the solvent was 

20 evaporated and the residue was extracted into dichlo- 
romethane (150 ml). The insolubles were filtered off. The 
dichloromethane solution was concentrated down to an oil. 
The purification was done by flash chromatography on a 
silica gel column (Si0 2 , 47 g; eluted with dichloromethane, 

25 300 ml; 1% methanol in dichloromethane, 600 ml). The 
material thus purified as a colorless oil, solidified on stand- 
ing. Recrystallization from ethanol gave l-[3 J-dibromo-4- 
[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yi)-l-piperidinyl] 
propoxy]phenyl]ethanone as white crystals (2.93 g, 57%), 

30 m,p.=d02°-103° C. 

ANALYSIS: Calculated for C 23 H 2 3Br2FN 2 0 3 : 49.84% C 
4.18% H 5.05% N Found: 49.91% C 4,11% H 4.98% N 

EXAMPLE 39 

35 

l-[4-l2-[4-(i2-Benzisothiazol-3-yl)-I-piperazinyl] 
ethoxy]-3-methoxyphenyl]ethanone 

Amixture of 3-( l-piperazmyl)-1.2-benzisothiazole (4.0 g, 
0.0182 mol), l-[4-(2-chloroethoxy)-3-methoxyphenyi] 

40 ethanone (4.3 g, 0.0200 mol), I^CC^ (3.0 g. 0.0218 mol), 
acetonitrile (125 mi) and a catalytic amount of KI was 
heated to reflux and stirred under nitrogen for 24 hours. At 
this point, an additional amount of K^CO^ (1.0 g, 0,0072 
moi) and alkylating agent (0.4 g, 0.0017 mol) was added to 

45 the reaction mixture and heating at reflux was resumed for 
24 hours. The reaction was cooled to ambient temperature 
and filtered. The filter cake was washed with acetonitrile and 
the filtrate was concentrated to afford a ffarV oil. The oil was 
extracted with methylene chloride; and the organic extract 

50 was washed with water, dried with MgS0 4 and concentrated 
to yield 9.2 g of an oil. Purification by preparative HPLC 
(Waters Associates Prep LC/System 500 utilizing 2 silica gel 
columns and 3% methauol/methylene chloride as eiuent) 
provided 3.8 g of a soft, beige gum, which readily solidified 

55 The compound was recrystallized twice from ethanol to give 
2.1 g (28%) of l-[4-[2-f4-(l,2-benzisothiazol-3-yl)-l- 
piperazinyi]ethoxy]-3-methoxyphenyl]ethaaone as a beige 
solid, m.p.=98°-100° C. 
ANALYSIS: Calculated for C^H^NgC^S: 64.21% C 

60 6.12% H 10.21% N Found: 64.05% C 6.09% H 10.12% N 

EXAMPLE 40 

6-Fluoro-3-r l-(3-phenoxypropyl)-4-piperidinyl] - 1 , 
65 2benzisoxazole 

A mixture of 6-fiuoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (4.0 g, 0.0182 mol), K 2 C0 3 (3.0 g. 0.0218 
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mol), KI (100 mg), 3-chlcrop*opoxybenzene (3.4 g, 0.0200 l-[4-(3-bromopropoxy)-3-methylmarcaptopheiiyl]cthaQonc 

mol), and acetonitrile was stirred at reflu^ under nitrogen for (23 g, 7.6 mmole) in acetorutrile (100 ml) was heated at 

30 hours. The reaction was poured into water and the reflux for 4 nr. At the end of the reaction, the solvent was 

aqueous mixture was extracted with ethyl acetate. The ethyl concentrated, then diluted with dichloromethane (250 ml), 

acetate extract was washed with brine, dried with MgS0 4 5 The insolubles were filtered off. The dichloromethane solu- 

and concentrated to afford 6.2 g of a damp, beige solid. The tion was concentrated to dryness as an oil. Purification was 

compound was recrystallized twice from ethanol to yield effected by flash chromatography on a silica gel column 

(47%) of 6-fluoro-3-[l-(3-phenoxypropyl)-4-piperiduiyl]-l, (Si0 2 , 54 g, eluted with dichloromethane. 500 ml; 1% 

2-benzisoxazole as a light beige solid, m.p.=78°~80° C. metfianol:dichloromethane, 1.1 1). The purest fractions were 

ANALYSIS: Calculated for C 21 H23FN 2 0 2 : 71.17% C 10 combined to give a colorless oil which solidified to an 

6.54% H 7.90% N Found: 71.00% C 6.52% H 7.81% N off-white solid (2.4 g). Recrystallization from ethanol (100 

ml) yielded l-[4-[3-[4-(6-fiuoro-l,2-benxoisoxazol-3-yl]-i- 

EXAMPLE 41 piperiolnyl]propoxy]-3-memylinercaptophenyl]ethanone as 

off-white needle crystals, 2.15 g,-m.p.=150°-152° C. 

^ 144 r [2-[4-(6-CWoro4H4ndazoW-ylH- 15 analyse Calculated for C 24 H, 7 m 2 0 3 S: 65.14% C 

piperazinyl]ethoxy].3-methoxyphenyl]ethanone 6A5% R 633% N Fom± 65 Q9% q 61Q% h 6i25 % N 

A mixture of 6-chloro-[3-(l-piperazinyl)]-lH-indazole 

(2.1 g, 0.0089 mol), K^CC^ (1.5 g, 0.0107 mol), KI (100 EXAMPLE 44 

for 48 hours under N 2 . The cooled reaction was poured into A stirred mixture of 3-bromo-4-hydroxyacetophenoae 

water and the aqueous mixture was extracted with ethyl (4.5 g.21.2mmoles). K 2 C0 3 (4 g) and 1,3-dibromopropane 

acetate. The organic extract was washed with water, dried (7.6 g) in acetonitrile (200 ml) was heated at reflux for 2 nr. 

with MgS0 4 and concentrated to yield 6.0 g of a light yellow At the end of the reaction, the solvent was removed and the 

oil. The oil was purified by preparative HPLC (Waters 25 residue was dissolved in dichloromethane (400 ml) and 

Associates prep LC/System 500, employing 2 silica gel filtered. The dichloromethane solution was concentrated to 

columns and 5.5% methanol/methylene chloride as eluent). an oil. The oil was added to isopropyl ether and stirred to 

Concentration of later fractions provided 1.6 g of an off- cause crystallization (4.1 g; 58%). The solid was recrystal- 

white solid. This was combined with an additional sample lized from isopropyl ether to give 3.5 g of l-[4-(3- 

(3.4 g total) and two consecutive recrystallizations from 30 bromopropoxy)-3-bromophenyl]ethanone as glistening 

ethanol yielded 2.1 g (23%) of l-[4-[2-[4-(6-chioro-lH- crystals, m.p.=83 0 -84° C 

indazol-3-yl)-l-pipera2inyllethoxyl-3-methoxyphenyl] ANALYSIS: Calculated for C u H 12 Br 2 0 2 ; 39.31% C 

ethanone as an off-white solid. m.p.=154 0 -156° C. 3.50% H Found: 39.80% C 3.55% H 

ANALYSIS: Calculated for C^AsCiN^: 61.61% C „ 

5.88% H 13.06% N Found: 61.66% C 5.87% H 13.06% N EXAMPLE 45 

EXAMPLE 42 l-[4-(3-Bromopropoxy)-3^-dibromophenyl] 

ethanone 

l-[4-13-[4-(6-Fluoro-l,2-benzisoxazol-3-yi)-l- A . . . „ « L 

piperidinyl]pr 0 poxyl.3-methoxyphenyl]-2,2,2- *o Astod™turcof3^^^ 

nifluoroethanone < 3 ' 0 * 10.1 mmole), K^C0 3 (2.8 g, 20.3 mmoles). 13- 

dibromopropane (4.0 g, 19.8 moles) in acetonitrile (100 ml) 

A mixture of 6-fluoro-3-(4-piperidinyi)-i,2- was heated at reflux for 5 nr. The solvent was removed. The 

benzisoxazole (1.5 g. 0.0067 mol), l-l4-(3-methoxyphenyl] crude product was extracted into dichloromethane (150 ml) 

-2,2,2-trifluoroethanone (2.0 g, 0.0067 mol), K 2 C0 3 (0.88 45 and the insoluble inorganics were filtered off. The solution 

g), KI (0.1 g) and acetonitrile (50 ml) was stirred and was concentrated to dryness again. Purification was carried 

refluxed for 16 h. After cooling, the reaction was poured into out by flash chromatography on silica gel (45 g, Si0 2 ; eluted 

water and me aqueous mixture extracted with ethyl acetate, with 1:1 hexanc: dichloromethane). The material thus 

Hie extract was washed (H 2 0), dried (MgS0 4 ), and the obtained (2.8 g) was recrystallized twice from isopropyl 

solvent was concentrated to an oil, which upon evacuation 50 ether to give analytically pure l-[4-(3-bromopropoxy)-3.5- 

at high vacuum afforded 3.2 g of a waxy solid. The solid was dihromophenyi]ethanone, m.p.=87°-88° C. 

chromatographed on a Waters preparative LC (silica ANALYSIS Calculated for CnHuB^O^ 31.84% C 

columns, eluting with 3% methanol-dichloromethane). Con- 2.67% H Found: 31.97% C 2.63% H 
centration of the appropriate fractions gave 1.8 g (56%) of 

l-[4-[3-[4-(6-fluoro-L2-benzisoxazol-3-yl)-l-piperidinyi] 55 EXAMPLE 46 
propoxy ]-3-methoxyphenyl] -2,2,2-trifluoroethanone solid, 

m,p.=94°-96° C. l-[4-[4-[4-(l,2-Benzisotm , a2ol-3-yl)4-piperidinyl] 

ANALYSIS: Calculated for C^H^N.O,: 60.00% C butoxy] -3 -methoxyphenyl] ethanone 

5.03% H 5.83% N Found: 60.01% C 5.06% H 5.68% N A stirred mixture of 3-(4-piperidinyl)-L2-benzisothia2ole 

60 (2.6 g, 0.0119 mol), l-[4-(4-bromobutoxy>3- 

43 methoxyphenyl]ethanone (3.9 g, 0.0131 mol), I^COg (2.0 

l-[4-[3-[4-(6.Huoro-1.2.b e n2i S ox a zol-3-yl]-l- g ' °'° 14 ? m ° i} * *I C<» xng) and acetonitriie (125 ml) was 

piperiolnyl]piorx>^ £toed a m *« mtro S en for 1S ^ ™ c Lf a ?? on 

*~ J ^^^ J v * Ji was celled to ambient temperature and filtered. The filter 

65 cake was washed well with fresh acetonitrile and the filtrate 

A stirred mixture of 6-fluoro-3-(4-piperidinyi)-l,2- was concentrated to yield a wet, brown solid. The residue 

benzisoxazole (1.88 g, 8.5 mmoles), K 2 C0 3 (1.8 g) and was diluted with water and the aqueous suspension was 
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extracted with methylene chloride. The organic extract was propoxy]-3-bromophenyl]ethanone as light yellow crystals 
washed with water, dried with MgS0 4 au£ concentrated to (3.0 g), m.p.~126°-128 0 C 

afford 6.5 g of a dark oil. The oil was purified by preparative ANALYSIS: Calculated for C 23 H 24 BrFN" 2 0 3 : 58.12% C 
HPLC (Waters Associates prep LOSystem 500. utilizing 2 5,09% H 5.89% N Found: 57.64% C 535% H 5.55% N 

silica gel columns and 5% methanol/methylene chloride) to 5 

give 4.5 g of a beige solid. A3.1 g (0.0071 mol) sample was EXAMPLE 49 

taken up in absolute ethanoi (80 ml) and oxalic acid (0.67 g, 3.[i_p.[4^ i-Ethoxyethyl>2-memoxyphenoxy] 

0.0074 rnol) was added. The solution was refluxed mildly on propyl}-4-piperidinyl]-6-fluoro-l^-ben2isoxazole 

a steam bath for 45 minutes and was then stirred at ambient hydrochloride 

temperature for t hour. The resultant suspension was diluted 10 _ . £ , M ri/ ,, , 0 , . . _ „ 

withanhydrous ether (150 ml) and stirred far 5 minutes. The , T o ^-mixture of 4-[3-[4-(6-fluoro-U-bei,zi S oxazol-3-yJ) 

soUdwascoUecteda n ddriedtoaffor<i3.1gofalight.beig e _ 1 ■ p , 1 u perld l \ yl] F«° e P °^J Q " Jf- 
soUAThesaltwasrecrystallizedrionietbanoltoyUldZg g. ylbenz^emethanol (3.8 g 0.089 mo« m pyridine (25 

Ttie compound was converted back to the free base wil **> ™f T ft ™ e f was 

50% NaOH to give 2.4 g. which was immediately recrys- is waned taefly on the steambaUj to effect solution, and then 
taffized from ethanoi to provide 1.5 g (29%) of l-[4-[4- 4- faction was allowed to stand at ambient temperature for 
(l,2-benzisothiazol-3-yl)-l-piperidinyl]butoxy]-3- " h °f • Most of * e Wf».™ 1 f 

methoxyphenyllethanone u a beige powder; m.p.=78°-80' !f^ 1 ^!^ to, ^^^^^S^ 

r The aqueous solution was made basic with dilute NaOH t and 

. . _ subsequently extracted with ethyl acetate. The organic 

.^l S ^ C ^fI^^£ 3 u *1%\ C cxtractwas washed (water), dried(M g S0 4 ), and the solvent 
6.91% H 639% N Found: 68.34% C 6.85% H 6.33% N concentra ted to give 3.7 g of the O-acetyl derivative as a 

colorless oil. The compound was dissolved in diethyl ether 
EXANSPSM 47 and ethereal HC1 was added to precipitate a gum-like 

!.[4-l3-l4-(^Fluoro-1.2.ben2iso X azol-3-yl)-l- 25 ^chloride s^ wMch up^n treatment with refluxing 
«,w*«riw™i i i et hyl acetate afforded 3.4 g of a crystalline salt, m.p. 

pl pendinyl Jwl-^oxyphenylj Q * ^ ^ from 

" ethanol'.diethyl ether resulted in displacement of the acetate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- to afford the ethyl ether. The salt of this product (2.8 g) was 

benzisoxazoie (22 g, 10 mmoles), K 2 C0 3 (2,3 g) and 3Q recrystallizedfromemanolroiem^emex to yield 2.1 g(48%) 

1- [4-(3-bromopropoxy)-3-methoxyphenyl] of 3-[ l-[3-[4-( l-ethoxyethyl)-2-methoxyphenoxy]propyl]- 
phenylmethanone (3.47 g, 10 mmoles) in acetonitrile (100 4-piperidinyl]-6-fluoro-l,2-benzisoxazoie hydrochloride, 
ml) was heated at reflux for 3 hours. At the end of reaction, nxp.=139°-141° C 

the acetonitrile was concentrated and the mixture was ANALYSIS Calculated for C 26 H 3 3FN 2 0 4 .Ha: 63.34% C 

extracted into dichloromethane (200 ml). The insolubles 35 6.95% H 5.68% N Found: 63,06% C 6.80% H 5.63% N 

were filtered off and the solvent was evaporated to an oil. EXAMPLE 50 
Purification was carried out by flash chromatography over a 

silica gel column (Si0 2 , 50 g; eluted with dichloromethane, 3-[l-[3-[4-(l-Acetoxyethyl)-2-methoxyphenoxy] 

600 ml; 1% methanoLdichioromethane. 600 ml; 2% metha- prc^yl]-4-piperidinyl]-6-fluoro-1^2-benzisoxazole 

nol: 98% dichloromethane, 600 ml). The fractions contain- 40 fumarate 

ing the pure product were combined and concentrated to A mixture of 4-[3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-l- 

give 4.24 g (87%) of an off-white solid. Recrystallization pirjeridinyl]-3-methoxy-a-methylben2enemethanol (4.8 g, 

from ethanoi (75 ml) gave 3.9 g of t-l4-[3-[4-(6-fluoro-l, 0 q U mol ) & pyridine (45 ml) was warmed briefly to effect 

2- benzios oxazol-3-yl)-l-piperidinyl]propoxy]-3- solution and then acetic anhydride (63 ml) was added. The 
methoxyphenyl]phenylmethanonc as off-white crystals, 45 reactioil stood at ambient temperature for 16 hours, was 
m.p.=128°-30° C. concentrated in vacuo, and the colorless oil that remained 

ANALYSIS: Calculated for C^Hj^FNaO^ 7130% C was dissolved in water. The aqueous solution was made 

5.98% H 5*73% N Found: 7131% C 5.99% H 5.75% N basic with saturated K^CC^ solution, and the mixture was 

extracted with diethyl ether. The extract was washed (water), 

EXAMPLE 4S so dried (MgS0 4 ) and concentrated to afford 5.2 g of a thick, 

* rJ r, « « ~ * . « * ,v < colorless oil. The oil (4.8 g) was dissolved in anhydrous 

H443_^ diethyl ether and fumaric acid (1.2 g, 0.01 mol) was added. 

pipendinyl]propoxy].3-bromophenyl]ethanone Xhe ^ture was stirred at ambient temperature for 4 hours, 

A mixture of 6-fluoro-3-(4-piperidinyl)-1.2- and then was permitted to stand at ambient temperature for 

benzisoxazoie (2,1 g, 9.5 mmole), KfiO^ (2.0 g) l-[3- 55 16 hours. The resultant white, 3-[l-[3-[4-(l-acetoxyethyl)- 

bromo-4-(3-bromopropoxy)phenyl]ethanone (3.1 g, 92 2-methoxyphenoxy]propyl]-4-piperidinyl]-6-fluoro-L2- 

mmoles) in acetonitrile (100 ml) was heated at reflux for 3 benzisoxazoie fumarate was collected and afforded 3.0 g of 

hours. At the end of reaction, the solvent was concentrated material. The filtrate was treated with an additional amount 

and the mixture was extracted into dichloromethane (200 of fumaric acid (03 g) and 0.9 g more of 3-[l-[3-[4-(l- 

ml). The insolubles were filtered off. The dichloromethane 60 acetoxyemyl)-2-memoxyphenoxy]r^opylH-piperidinyl]-6- 

was concentrated again. The crude residue was purified by fluoro-l^-benzisoxazole fumarate was harvested. The two 

flash chromatography over a silica gel column (Si0 2 « 49 g; batches were combined and recrystallized from acetonitrile 

eluted with dichloromethane, 500 ml; 1% (twice) to yield 2.3 g (43%) of the acetate, m.p.==150 o -152° 

methanohdichioromethane. 600 ml; 3% methanoi:97% C. 

dichloromethane, 600 ml). The material thus obtained (3.26 65 ANALYSIS: Calculated for C2 6 H 3i FN20 3 .C4H 4 0 4 : 

g. 72%) was recrystallized from ethanoi (40 ml) to give 61.43% C 6.01% H 4.78% N Found: 61.06% C 5.87% H 

l-[4.[3-[4-(6.fluoro-L2-benzisoxazol-3-yl)-l-piperidinyn 4.73% N 



5,658,911 



59 

EXAMPLE 51 

l-f^P-I^e-Fluoro-l^-benzisoxazol-a-yl)-!- 
pipcridtQyi]propoxy-3-mcthoxyphcnyl]pcntanonc 

A mixture of 6-fluoro-3-(4-piperidinyi)- 1,2- 5 
benzisoxazole (2,2 g, 0.01 mole), KfiOj (3 g), l-[4-(3- 
bromopropoxy)-3-methoxyphenyi]pentanone (3.7 g, 0.0113 
mole) in acetonitriie (140 ml) was heated at reflux for 4 
hours. At the end of the reaction, the mixture was cooled and 
filtered. The filtrate was concentrated to an oil. Purification 10 
was performed by flash chromatography over a silica gel 
column (Si0 2 , 55 g; eluted with 1% methanol in 
dichioromethane. 600 ml; 3% methanol:97% 
dichioromethane, 400 ml). The fractions containing pure 
product were pooled and concentrated to a solid (4.3 g, 15 
91%). Recrystallization from ethanol (10 ml) gave a pow- 
dery solid of l-[4-[3-[4-(6-fluoro-U-ben2isoxazol-3-yi)-l- 
pirxridinyl}prorx)xy1-3-memoxyphenyl]pentanone (3.22 g), 
m.p.=79 o -80° C 

ANALYSIS: Calculated for C^H^^O^: 69.21% C 
7.10% H 5.98% N Found: 69.00% C 6.94% H 6.39% N 

EXAMPLE 52 



60 



20 



25 



2-[3-{4-(6-Fluoro-l t 2-benzisoxazoi-3-yl)-l- 
pipericUnyl]propoxy]-N-meuiylben2enamine 
hemifumarate 

A mixture of 6-fluoro-3-(4-piperdinyi)-l,2-bcnzisoxazole 
(2.5 g. 0.0114 mol), K 2 C0 3 (1.8 g, 0.0130 mol), 4-0- 30 
chloropropoxy)-2-methylaminobenzene (2.4 g, 0.0120 mol) 
and acetonitriie (100 ml) was stirred at reflux for 18 hours. 
The reaction was cooled to ambient temperature and was 
poured into water. The aqueous mixture was extracted with 
ethyl acetate and the ethyl acetate extract was washed with 35 
water, dried with MgS0 4 , and concentrated to yield 4. 1 g of 
a brown oil. The oil was purified by preparative HPLC 
(Waters Associates prep LC/Systeni 500, utilizing 2 silica 
gel columns and eluting with 4% methanol-methylene 
chloride). Concentration of appropriate fractions yielded 40 
2.45 g of a beige oil. The product was taken up in ethyl 
acetate (50 ml) and fumaric acid (0.78 g) was added. The 
mixture was stirred at mild reflux for 45 minutes and then at 
ambient temperature for 1.5 hours. The product was isolated 
by vacuum filtration to provide 2.5 g of a pale yellow solid. 4S 
Recrystallization from ethanol afforded 2.0 g (40%) of 
2- [3-[4-(6-fluoro-i,2-benzisoxazol-3-yl H-piperidinyi] 
propoxy]-N-memylbenzenamine hemifumarate as beige 
crystals. nLp.=180°-lS2° C 

ANALYSIS: Calculated for (^ 2 H 26 FN 3 O 2 .0.5C 4 H 4 O 4 4: so 
65.28% C 6,40% H 9.52% N Found: 65.08% C 6.35% H 
9.45% N 



EXAMPLE 53 

l-[4-[3-[4*(6-Huoro-l^-benzisoxazol-3-yl)-l- 
piperidinyi]propoxy]-3-methoxyphenyl]propanone 

A mixture of 6-fluoro-3-(4-piperidinyl)- 1,2- 
benzisoxazole (2.8 g, 15.2 mmoles), K 2 C0 3 (3 g), l-[4-(3- 
bromopropoxy)-3-methoxypheny!]propanone (4.6 g, 18.2 
mmoles) in acetonitriie (100 ml) was heated at reflux for 2 
hours. At the end of the reaction, the mixture was filtered and 
the solvent was concentrated and the residue was extracted 
into dichioromethane (300 ml). The dichioromethane was 
filtered and concentrated again. The crude material (6.4 g) 
was purified by flash chromatography over a silica gel 
column (Si0 2 . 50 g; eluted with dichioromethane. 700 ml; 



1% methanol in dichioromethane, 1.4 1). The material thus 
purified (weight: 2.87 g, 51%) was recrystaliized from 
ethanol (25 ml) to give 2.13 g of l-[4-[3-[4-(6-fiuoro-U- 
benzisoxazol-3-yl)-i-piperidinyl]propoxy]-3- 
methoxyphenyljpropanone as beige colored crystals, m.p.= 
118 0 -119 0 C 

ANALYSE: Calculated for C^H^FN^: 68.16% C 
6.64% H 6.36% N Found: 68.32% C 6.63% H 6.29% N 

EXAMPLE 54 

4-[3-[4-(6-Huoro-L2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-methoxybenzarnide 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (2.2 g, 10.0 mmoles), K^COg (2.0 g) and 
4-(3-bromopropoxy)-3-methoxybenzamide (2.32 g, 8.0 
mmoles) in acetonitriie i80 ml) was heated at reflux for 5 
hours. At the end of the reaction the solvent was evaporated. 
The residue was extracted into dichioromethane. The inor- 
ganic insolubles were filtered off. The dichioromethane was 
concentrated again. The crude residue was purified by flash 
chromatography over a silica gel column (55 g, Si0 2 , eluted 
with 1% methanol in dichioromethane. 1 1; 2% methanol in 
dichioromethane, 1 1). The material thus obtained weighed 
2.93 g (84%) as white crystals. Recrystallization from hot 
ethanol (60 ml) gave 2.2 g of 4-[3-f4-(6-fluoro-l,2- 
benzisoxazol-3-yl)-l-piperidinyl]propoxy]-3-methoxy- 
benzamide as white crystals, m,p,=163 9 ~164° C. 

ANALYSIS: Calculated for C^H^FN^O*; 64.62% C 
6.13% H 9.83% N Found: 6420% C 6.06% H 9.71% N 

EXAMPLE 55 

l-[4-[3-[4-(6-Huoro-l^-benzisoxazoi-3-yl)-l- 
piperidinyl]propoxy]-3-(memylamino)phenyl] 
ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl)-L2- 
benzisoxazole (2.3 g, 0.0103 mol), BCjCC^ (1.4 g, 0.0103 
mol), l-[4-(3-chloropropoxy)-3-(methylamino)phenylj 
ethanone (2.5 g, 0.0103 mol), KI (0.10 g), and acetonitriie 
(100 ml) was stirred at reflux under nitrogen for 23 hours. 
The reaction was cooled to ambient temperature, poured into 
water, and the aqueous mixture was extracted with ethyl 
acetate. The ethyl acetate extract was washed twice with 
water, dried with Mg30 4 and was concentrated to yield 4.8 
g of a damp, brown solid. The compound was isolated by 
preparative HPLC (Waters Associates prep LC/System 500, 
utilizing 2 silica gel columns and 4% methanol-methylene 
chloride as eluent). Concentration of appropriate fractions 
afforded 2.4 g. Recrystallization from ethanol gave 2. 1 g of 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 
propoxy}-3-(methylamino)phenyI]ethanone as a beige solid, 
m.p.=151°-153° C. 

ANALYSIS: Calculated for C^H^FN^: 67.75% C 
6.63% H 9.88% N Found: 67.83% C 6.76% H 9.90% N 

EXAMPLE 56 

60 l-[4-[3-[^(6-Fluoro-L2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-3-ethoxyphenyljethanone 

A suspension of NaH (0.28 g of a 50% oil dispersion, 
0,0059 mol) in dimethylformarnide (20 ml) was cooled to 4° 
C. in an ice bath. To this was added, dropwise, l-[4-[3-[4- 
65 (6-fluoro- 1 ^-benzisoxazoi-3-yl)- l-piperidinyi]propoxy] -3 - 
hydroxyphenyllethanone (2.3 g. 0.0056 mol) dissolved in 
dimethylf ormamide (40 ml). After total addition, the mixture 
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was stirred under nitrogen for I hr. keeping the temperature was heated at reflux for 6 hours. At the end of the reaction, 

below 10° C. A solution of bromoethane {{3 g, 0.0118 raol) the solvent was removed on a rotary evaporator, and the 

dissolved in dimethylformamide (15 ml) was then added, exude solid was extracted into dichloromethane (750 ml), 

dropwise, to the reaction mixture. Stirring under nitrogen The insoluble inorganics were filtered off. The dichlo- 

was continued for 3 hours allowing the temperature to 5 romethane solution was concentrated again to a crude oil 

slowly rise to ambient temperature. The reaction was cooled (34.5 g). Purification was effected by flash chromatography 

in an ice bath, water was added and the aqueous mixture was over a silica gel column (Si0 2 , 150 g; eluted with 7:3 

extracted with ethyl acetate. The ethyl acetate extract was hexane:dichloromethane, 2 1; and dichloromethane 2 1). The 

washed with water, dried with MgS0 4 , and was concen- material thus purified weighed 14.6 g (56%) and was recrys- 

trated to yield 3.9 g of a damp, beige solid. The solid was 10 tallized from ethanoi. Recrystallization again from ethanol 

triturated with diethyl ether and filtered to yielding. This gave analytically pure l-[4-(3-bromopropoxy)-3- 

was combined with an additional sample (3.5 g total), and methylphenyl]ethanone, m,p.=59°-61 0 C 

recrystallization from ethanol provided 3.0 g (57%) of ANALYSIS: Calculated for C 12 H 15 Br0 2 : 53.15% C 

ghstenmg, beige crystals of H4-[3-[4K6-fluoro-L2- 5 , 58% H Found: 53.35% C 5.52% H 

benziSoxazol-3-yl)-l-pipendinyl]propoxy]-3-ethoxyphenyl] is 

-ethanone, m.p-112-114. EXAMPLE 60 

* ■S'SIX « r , n S*^ 2 °* : 6&M% C l-[4-(3-B ro mopropoxy)-3-metho X yphenyl] 

6.64% H 636% N Found- 68.10% C 7.03% H 6.35% N phYnytothanone 

EXAMPLE 57 20 A mixture of l-(4-hydroxy-3-methoxyphenyl) 

phenylmethanone (14 g. 61.4 mmoles). K 2 C0 3 (13 g, 92.1 

l-[4-(3-Bromcpropoxy)-3-(methytaCTcapto)phenyl] mmoles), and 1,3-dibromopropane (28 g. 86 mmoles) in 

ethanone acetonitrile (400 ml) was heated at reflux for 4 hours. The 

A mixture of l-[4-hydroxy-3-(m e thylmeica P to)ph e nyl] re ^ ti °° was fo " ow ^ by thin layer chromatography. At the 

ethanone (5.4 g; 0.03 mole). kA (4 2 g) 13- 25 end °f ^ s ^tton, the inorganics were filtered oif and the 

dibromopropane (8 g, 0.039 mole) in acetonitrile (150 ml) S ° iVent S"! """T* °l a rotary ev t a P ora ' or - ^ residue 

was heated at reflux for 3 hours and stirred Sm tem- was P<^ °n a A*sh chron^tographic column Si0 2 , 140 

perature overnight Acetonitrile was removed at reduced \f ™* "exane:^ chtomeftane 1.2 1) to give a 

pressureandtheresiduewas extracted into dichloromethane ?° h( f ed ^ ^ M Z ^ 1lea ^ Sa ^ 

(250 ml). Insolubles were filtered off. The dichloromethane 30 T tW1Ce fr ? m * h ™° 1 fVu 84 , g of H4 - (3 ' 

solution was concentrated. The crude product was purified STSSS^ I ^w^r "* " P hen y lmethanone as 

on a silica gel column (SiO,. 100 g; eluted with 3:2 ^te crystals. m.p.=&S°S9° C. 

hexane:dichloromethanc 1.61). The compound crystalUzed ANALYSIS: Calculated for C 17 H 17 Br0 3 : 58.47% C 

upon concentration, and the product (33 g, 39%) was 4.91% H Found: 59.03% C 4.87% H 

recrystallized from ethanol (40 ml) to yield l-[4-(3- 35 EXAMPLE 61 
bromopropoxy)-3-(methylmercapto)phenyl]ethanone as 

white needles, 2.0 g; m.p.=120°-122° C. N-[2-(3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

ANALYSIS: Calculated for C^H^rO.S: 47.53% C , AN M ro P/Pf ^y«f °P°^Phenyl]acetarmde 

4.99% H Found: 47.74% C 4 91% H (A) N -[ 2 -(3-phenylsulfonyloxypropoxy)phenyl]acetamide 

40 To a solution of N-[2-(3-hydroxypropoxy)phenyl] 

EXAMPLE 58 acetamide (Example 113) (7.5 g. 0.036 mol) in pyridine (90 

ml), cooled to 0° C. was added p-toluenesulfonyl chloride 

4-(3-Bromopropoxy)-3-methoxybenzonitrile (13.6 g, 0.056 mol). After the tosyl chloride went into 

a m : Tfl ,r- r.t Ajh-uAr^, i f u u ,n e , n solution, the reaction was then allowed to stand at 5° C. for 

u^ST^ol^^fS^T^^h 50 45 16^urs.Thereactionwa Sp ouredontoice,andabrownoil 

T^'Jt£ j£ZL?*n £ If "^Wpane (15 g. sett ied.The aqueous supernatant was decanted from the oil, 

^ h^i^,^ T^/ °°f ) Wa ^ eatCd "^J? and the residual oil taken up in diethyl ether. The diethy 
3 hours and left standing at room temperature overnight The *u , , . , , , JTx « V , y 

solvent of thereaction was removed on a rotary e^aSr! 2£ X mli (5 ri ™ <uid then with 

_ j fUa m « j . . • • . 7; VT ' bnne. The orgamc layer was dned (MgSOA and concen- 

St £ ? ttuZ~ IT^T^/n C ^ de 50 ««* to ^ a brown oil. S3 g. 

(500 ml). The insolubles were filtered off. The dichlo- /«* v n ri ia 1 n t. ■ , - ,s , 

romethane solution was concentrated and the material was i?LX ( [ uo "-l;2-benzi S oxa Z ol-3-yl)-l- 
purified on a flash chromatography column <££ H> ™ ft? ? • n 1 o 

eluted with 23 dichloromethaneiexane, and then wim bB «Szol« (2 f'i e 0 o'ifi'Tn I n fe n 

dichloromethane). The desired product thus purified « t,cnz i s °^ az ° le C 3 - 4 g, 0.016 mol), N-[2-(3- 

weighed7.74g(5WRecrystallizatio D twicefrL P eSoI 55 ^^S^^ y ^ V Tt ^ ^ 
gave analytically pure 4-(3-bromopropoxy)-3- 7« ;^C O 3 pg).andacetom«nle(50ml) wassorredand 
raeuioxybenzoiiitrile:in.p.=99'-101 o C pr ° p0Xyj refluxed for 5 hours. The reaction was poured into water, and 

* e a 9 ueous suspension was extracted with ethyl acetate. 
, ^^ S ,^ ( S? ba ?£ r < C^H^rNO,: 48.91% C The ethyl acetate was washed (water and brine), dried 
4.48% H 5.19% N Found: 49.49% C 4.47% H 5.21% N eo (MgSO^ and the solvent was concentrated to afford 6.0 g of 

•gXAMPUE 59 3 ^ C ^* ^ rown °^ ^ e °^ was chromatographed on a Waters 

Prep 500 LC on silica gel. Concentration of the appropriate 

l-[4-(3-Bromopropoxy)-3-methylphenyl]cthanone fractions afforded 3.0 g of a beige solid. This was recrys- 

. . _ . , , tallized from ethyl acetate to yield (with concentration of the 

A mixture of 4-hydroxy.3-methylacetophenone (14.5 g, 65 mother Hquors) 2.2 g (33%) of N-[2-[3-[4-(6-fluoro-l>2- 

96 mmoles), IC>C0 3 (17.5 g, 144 mmoles), and 1,3- ben2isoxazoi-3-yl)-l-piperidinyi]propoxy]phenyl] 

dibromopropane (30 g, 144 mmoles) in acetonitrile (400 ml) acetamide as a beige solid rap =1 18°-120° C 
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ANALYSIS: Calculated for C*H 26 FN 3 0,: 67.14% C 
6.37% H 10.21% N Found: 67.06% C 6.43% H 10.23% N 

EXAMPLE 62 

l-[4-[3-[4-(6-Fluoro-L2-bcnzisoxazol-3-yl)-l- 
pipcridinyl]propoxy]-3-dimcthylainittophcEyl] 
ethanonc 

(A) l-[4-(3-Chloropropoxy)-3-dimcthylaminophcnyl] 
ethanonc 

To a suspension of sodium hydride (2.3 g, 0.0485 mol of 
50% oil dispersion) with dimethylformamide (75 ml), and 
cooled to 3° in an ice-salt bath and under a stream of 
nitrogen was added, dropwise, l-(4-hydroxy-3- 
dimethylamlnophenyl)ethanone (8.7 g, 0.0485 mol) dis- 
solved in dimethylformamide (150 ml) so that the tempera- 
ture did not go over 7°. After the addition was over, the bath 
was removed and the reaction was stirred at ambient tem- 
perature for 45 minutes. The ice bath was reapplied and a 
solution of l-bromo-3-chloropropane (8.4 g, 0.0534 mol) in 
dimethylformamide (25 ml) was added dropwise. After the 
addition was complete, the reaction was stirred for 18 hours 
at ambient temperature under nitrogen. The reaction was 
chilled to 7° in an ice bath and water (200 ml) was carefully 
added. After stirring for 5 minutes, the aqueous mixture was 
extracted with ethyl acetate (5x200 ml). The ethyl acetate 
extract was washed with water (2x50 ml), dried with 
MgSCV concentrated to yield 22.2 g of a black oily 
liquid The compound was purified by prep HPLC and 
combination of appropriate fractions gave 5.0 g of brown 
oil. 

(B) l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
pir^riarnyl]propoxy]-3-oimemylaminophenyl]ethanone 

A mixture of i-[4-(3-chloropropoxy)-3- 
dimethylarainophenyllethanone (2.9 g, 0.0113 mol), 
6-fiuoro-3-(4^3iperidinyl)-L,2-benzisoxazole (2.5 g, 0.0113 
mol), K 2 C0 3 (1.7 g, 0.0122 mol), KL (200 mg) and aceto- 
nitrile (125 ml) was stirred at reflux for 18 hours. The cooled 
reaction was poured into water and the aqueous mixture was 
extracted with ethyl acetate. The ethyl acetate extract was 
washed with water, dried with magnesium sulfate and con- 
centrated to yield 5.3 g of an amber oil. The compound was 
purified by preparative HPLC (Waters Associates prep 
LC/System 500 utilizing 2 silica gel columns) and concen- 
tration of appropriate fractions provided 1.65 g (33%). After 
combining with two additional samples, the compound (3.4 
g, 7 .74 mmol total) was taken up in ethyl acetate and fumaric 
acid (0.90 g, 7.75 mmol) was added. The mixture was stirred 
at a mild reflux for 30 minutes and then for 1 hour at ambient 
temperature. The reaction was left to stand overnight and 
was then tittered to give 3.6 g. The compound was recrys- 
taliized twice from ethanol to provide 2.3 g and once from 
acetonitrile to yield 1.9 g of the compound as a fumarate salt 
The compound was converted to the free base by suspending 
it in dilute NaOH and extracting with dichloromethane. 
After washing the dichloromethane extract with water and 
drying with MgS0 4 , the solvent was removed in vacuo to 
give 1.4 g (14%) of l-[4-[3-[4-(6-fluoro-l f 2-benzisoxazoi- 
3-yl)-l-piperidinyl]propoxy}-3-dimethyiaminophenyl] 
ethanone as a beige solid, m.p.=94°-96° C. 

ANALYSIS: Calculated for C 25 U^ 3 0 3 : 68.32% C 
6.88% H 9.56% N Found: 67.74% C 6.74% H 9.40% N 

EXAMPLE 63 

l-[4_{3-[4-(6-Fluoro-l^-bcnzisoxazol-3-yl)-l- 
piperiornyl]prorx?xy]-2-memoxyphenyl]etnanone 
hydrochloride 

A mixture of 6-fluoro-3-(4-piperidinyl)-1.2- 
benzisoxazole (4.4 g, 0.02 mol). l-[4-(3-chloropropoxy)-2- 
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mcthoxyphenyl]ethanonc (4.8 g. 0.02 mol), K 2 C0 3 (2.8 g). 
KE (200 mg) and acetonitrile (110 ml) was stirred and 
refluxed for 16 hours. The reaction was filtered and the 
nUtrate concentrated to afford 9.0 g of a brown oil. The oil 

5 was taken up in acetone and fumaric acid (2.5 g, 0.022 mol) 
was added. The mixture was heated to reflux and then it was 
stirred at ambient temperature for 1 hour. The resultant 
fumarate salt (7.0 g) was collected and then reversed to the 
free base with aqueous sodium hydroxide to afford 4.6 g of 

10 a soft solid The solid was flash chromatographed on silica 
gel with dichioromethane-methanol (10%) as eluent. and 
after concentration of the appropriate fractions afforded 3.6 
g of an off-white solid. The solid was dissolved in anhydrous 
ether and ethereal HC1 was added to precipitate 3.3 g of the 

15 hydrochloride salt The salt was recrystallized from ethanol 
to afford 3.3 g of product Occluded alcohol was removed to 
yield 2.8 g (29%) of l-[4-[3-[4-(6-fluoro-L2-benzisoxazol- 
3-yl)-l-pipexidinyl]propoxy]-2-methoxyphenyl]ethanone 
hydrochloride. nLp.=193°-195° C. 

20 ANALYSIS: Calculated for C 24 H 2S C 1 FN 2 0 4 : 62.27% C 
6.10% H 6.05% N Found: 6L88% C 5.90% H 5.96% N 

EXAMPLE 64 

25 l-[4-(3-Chloropropoxy)-3-methoxyphenyl]-2,2,2- 
trifluoroethanone 

(A) 4-(3-Chioropropoxy)-3-methoxybeitzoic acid 

To a stirred suspension under nitrogen of sodium hydride 
(6.4 g, 0.13 mol. of about 50% oil dispersion-ether washed) 

30 in tetrahydrofuran (220 ml) was added pyrazole (4.4 g, 0.06 
mol) in tetrahydrofuran (60 ml), dropwise. After complete 
addition, the reaction was stirred for about 15 minutes, and 
then 4-(3-chloropropoxy)-3-methoxybenzaldchyde (24.5 g, 
0.107 mol) was added. The nitrogen was stopped and air was 

35 sparged into the reactor for about 3 hours. The reaction was 
then allowed to stir at ambient temperature open to the 
atmosphere for 16 hours. Water was added, the reaction was 
cooled in an ice bath, and concentrated hydrochloric acid (25 
ml) was added dropwise. More water was added and the 

40 yellow solid that separated was collected to afford 16.2 g of 
product. The nitrate was then extracted with ethyl acetate to 
afford an additional 9.3 g. The samples were combined and 
recrystallized from acetonitrile to yield 12.6 of a light, 
yellow solid, m.p.=sl54°-156° C A 4.0 g sample was recrys- 

45 tailized from acetonitrile to yield 2.6 g of a yellow solid. 
This was combined with 0.4 g from another sample and 
recrystallized again from acetonitrile with charcoal treat- 
ment to afford 2.0 g of 4-(3-chioropropoxy)-3- 
methoxybenzoic acid as a yellow solid, mp.=157°-159° C 

50 ANALYSIS: Calculated for C U H 13 C10 4 : 54.00% C 
5.35% H Found: 54.65% C 5.34% H 

(B) 4-(3-Chlcropropoxy)-3-methoxyben2oyl chloride 

To a mixture of 4-(3-chloropropoxy)-3-methoxybenzoic 
acid (2.4 g, 0.01 mol) in dichloromethane (5 ml) was added 

55 thionyl chloride (0.9 ml, 0.012 mol) dissolved in dichlo- 
romethane (5 ml). The reaction was stirred and refluxed for 
1 hour, and then the dichloromethane was removed in Yacuo 
to leave a dark oil. The oil was triturated with hexane and the 
solid that formed while scratching with a glass rod was 

60 collected to afford 1.6 g of 4-(3-chloropropoxy)-3- 
methoxybenzoyl chloride, nrp.=60°-63° C. 

(C) H4-(3-Chloropropoxy)-3-methoxyphenylj-2,2,2- 
trifluoroethanone 

To a stirred mixture of 4-(3-chloroproxy)-3- 
65 methoxybenzoyl chloride (10.0 g. 0.038 mol) in methylene 
chloride (55 ml) cooled to -70° d there was condensed into 
a reactor bromotrifluororaethane (70 g, 0.047 mol). There 
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was then added to the reactor hexamethylphosphoroustria- cooled reaction was filtered and the filter cake was washed 
mide (94 g, 0.041 mol) dissolved in dicjdoromethane (7 with CH 3 CN. The filtrate as concentrated to afford an oily 
ml). The first 90% was added quite rapidly, and the remain- residue, which was partitioned between water and ethyl 
der at a slower rate. After complete addition, the reaction acetate. The ethyl acetate extract was washed with water, 
was stirred at -70° C. to -65° C. for an additional hour. The 5 dried with MgS0 4 , and concentrated to yield 8.6 g of a dark 
reaction mixture was allowed to come to room temperature. oil. The oil was purified by preparative HPLC (Waters 
An equal volume of hexane was added and the layers were Associates prep LC/system 500) to yield 5.0 g. The corn- 
separated. The lower layer was extracted with hexane and pound was recrystallized twice from ethanol to provide 3.9 
then with diethylether. The extracts were combined and g (49%) of 443-[4-(6-fluOTo-l,2-benzisoxazol-3-yl)-l- 
concentrated to yield 5.6 g of a thick, colorless oil. The oil 10 piperidinyl]propoxy]-3-hydroxy-a-methylbenzene metha- 
was chromatographed on a Waters Prep 500 LC utilizing two nol as a light beige solid, m.p.=142M44° C. 
silica gel columns and eluting with 20% ethyl acetate- ANALYSIS: Calculated for C^H^FNLA: 66.65% C 
hexane. Concentration of appropriate fractions gave 2.7 g of 6.57% H 6.76% N Found: 66.68% C 6.35% H 6.72% N 
a light oil, which after evacuation at high vacuum solidified 

to a waxy, white solid (2.4 g) of l-[4-(3-chloropropoxy)-3- is EXAMPLE 66 

methoxyphenyl]-2^^-trif3uoroethanone. 0 r „ , x ^ , „ , . , „ „ „ 

' r 7 2-[3-[4-(6-Fluoro-U-benzisoxazol-3-yl)-l- 

EXAMPLE 65 piperidinyl]propoxy]aniline dihydrochloride 

^-[^Huoro-U^eozisoxazoW-ylH- (A) 2.(3-^10^0x^)^6 

piperidinylJpropoxyl-S-hydroxy-d-Tnediylbenzene 20 ? 5 *2£ su ^ n510D . of J S °T ***** (1L0 * ,°i 3 

j 't- t~ J ' mis ^ ol 3 3 mol of a 50% oil dispersion) in dimethylformamide (250 

(A) H4-(3-chloropropoxy)-3.hydro Xy phenyl]ethanone "%- wd « ff 0 ^ added, dropwise 2-animophenol 
A mixture of H^-^oropVopoxy^-inethoxyphenyl] <** 0 * a23 m ° l \ m u ^AfUan^mOc (125 

ethanone (10.0 g. 0.0412 mol) and Concentrated H 2 S0 4 (50 M \. complete addibon, the reaction was stirred at 

nil) was steed at 65= for 23 hours. The cooled reaction was 25 te^eratoe for 1 hour, and then it was cooled to 5 

poured into 250 g of ice and was steed vigorously for 10 ^T'^ 10 ^ 0 ^}^ 2 g ' ° 23 ^ 

minutes. The aqueous mixture was extracted with dichlo- * ^emylformamide (50 ml) was added, dropwise, so that 

romethaoe (CH.Cy and the resultant dichloromethane & ? n <* go above 8° C. The reaction was 

extract was washed well with 5% sodium hydroxide. The f toed for 4 f hour 1 s /? d theD >P™«i » stand at ambient 

basic phases were combined and washed with dichlo- 30 *™P«*» for 16 hours. The reaction was poured into 

romethane. The aqueous mixture was cooled in an ice bath wat f extracted with eftyl aceUte. The ethylacetate was 

and concentrated hydrochloric acid was added until a pre- ™ sh f ? ( Tf'^ si '^ZT*! 

cipitate formed. The product was isolated by filtration and * at , 254 * of a reddish^ark od. About 12.0 g of 

dried to yield 3.1 g of a light brown solid. This was * e .. 011 was Jromrtognphed on HPLC columns. Concen- 

combined with an additional sample (5.0 g total) and two 35 tr 1 a , tton of la 5 gest frac fc ons 8 ave 5 - 4 * of 2 "< 3 " 

consecutive recrystallizations from toluene provided 3.4 g ^^^J^ " f 0± , , , . . , 

(22%) of l-[4-(3-chloropropoxy)-3-hydroxyphenyl] W 2-[3-r4-(6-fluor^ 

ethanone as a beige soUo\ mV=101°-103° C. propoxy]anihne dihydrochlonde 

ANALYSIS: Calculated for C 11 H 13 a0 3 : 57.78% C . A . mixt ". re /il 0 . f 6_ ^ 0 " 3 ^ 4 -§ i JS er " inyl) - 1 ' 2 : 

5.73% H Found: 58.17% C 5.66% H 40 ben21S0Xaz0 l e < 4 -8 g. 0.022 mol), 2-(3-chloropropoxy) 

(B) 4-(3-chloropropoxy)-3-h y droxy-a.methylbenzenc "f*»(*0 8> °M 2 ™»< ^ C0 3 ^ * O.022mo0, E(0J 
methanol g ^ ani acetonilnle (100 ml) was stirred and refluxed for 10 

To a flask charged with sodium borohydride (1.5 g hours. The reaction was poured into water and the aqueous 

0.0394 mol) under nitrogen and chilled to 10° was added. ™? , was e ?f te f ac ? tate - ^ extracl was 

slowly, a solution of l-(4-(3-chloropropoxy)-3- 45 washed (water) - ( M 8 S0 4)> ™* «» solvent was con- 

hydroxyphenyllethanone (6.0 g. 0.0262 mol) dissolved in * 9 :°J °f a r ° d ^ J he K soM waS 

ethanol-tetrahydrofuran (120 ml, 2:1). After total addition. tnturated wlth ether to 3 -° * of a bel 8 e sohd - 

the ice bath was removed and the reaction was stirred at H"" *mple was combined with a sample (1.1 g) from 

ambient temperature for 3 hours. An additional amount of a ? other ^ ^ a h y< ko <* il °™ is s & was prepared by 

sodium borohydride (0.2 g. 0.0053 mol) was carefully 50 giving me free base in emanol and men adxiing ethereal 

added. After stirring at ambient temperature for one hour, the HQ ' ^ i* 11 (3,5 g) was recr y stallized from 

solvent was removed in vacuo. The resultant solid residue me &aiol-diethyl ether to afford 2.6 g (22%) of 2-[3-(4-(6- 

was diluted with water (100 ml) and left overnight The fluwo-1.2-benzisoxazol-3-yl)-l-piperidinyI]propoxy) 

product was isolated by vacuum nitration yielding 3.8 g. amhne ^y^ochlonde as a brown solid. m.p^253 0 -255° 

Two consecutive recrystallizations from toluene provided 55 „ . 

3.3 g (55%) of 4-(3-chloropropoxy)-3-hydroxy-a- ANALYSIS; Calculated for C M H 94 PN,O i .2Ha 57.02% 

methylbenzene methanol as a ffij teoin sl£ Ip= C 532 * H 9 ' 50% NFound: 56 ' 68% C 5 " 71 * H ^ N 

107 *~109 C« 1J V A V/TDT T3 

ANALYSIS: Calculated for C u H i5 C10 3 : 57.27% C x^jyuri^, o 

6.55% H Found: 57.60% C 6.43% H 60 N-[5-Acetyl-2-[3-[4-(6-fiuoro-L2-benzisoxazol-3- 

(C) 4-[3-[4-(6-fiuoro-i,2-benzisoxa2ol-3-yl)-l-piperidinyi] yl)-l-piperidinyl]propoxy]phenyl]acetamide 
propoxy}-3-hydroxy-a-methylbenzene methanol (A) Preparation of l-[3-acetylamino-4-(3-chloropropoxy] 

A mixture of 6-fiuoro-3-(4-piperidinyl)-l,2- phenyl] ethanone 

benzisoxazole (43 g, 0,0195 mol), 4-<3-chloropropoxy)-3- A stirred mixture of l-[3-acetylamino-4-hydroxyphenyl] 

hydroxy-a-methylbenzenemethanoi (4.5 gs 0.0195 raol), KI 65 ethanone (7.7 g, 0.04 mol), K^COj (5.7 g), 3-chloro-l- 

(200 rag). NaHC0 3 (1.8 g. 0.0215 mol) and CH 3 CN (125 bromopropane (8.9 g, 0.056 mol) and acetone (100 ml) was 

ml) was stirred at reflux under nitrogen for 24 hours. The refluxed for 16 h. The reaction was allowed to cool to 
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ambient temperature and filtered Concentration of the fii- reaction was poured into water, and the aqueous suspension 

trate yielded 8.5 g of a white solid The solid was recrys- was extracted with ethyl acetate. The ethyl acetate extract 

tallized from toluene and then from ethanol to afford 6.5 g was washed (water) dried (MgS0 4 ) and the solvent concen- 

of an off-white solid A 3.3 g sample of this material was trated to afford 7.0 g of a brown oil. The oil was combined 

flash chromatographed on silica gel with ethyl acetate as 5 with 2.0 g from another sample, and the combined sample 

eluent. Concentration of the appropriate fractions afforded was flash chromatographed on silica gel. Concentration of 

2.8 g of a solid The solid was recrystallized from toluene the appropriate fractions yielded 4.4 g of a thick oil, which 

and then from ethanol-water to yield 2.2 g (51%) of a solid solidified on standing. The solid was dissolved in ethyl 

m.p.=124°-126° C. acetate and ethereal HC1 was added to precipitate 4.5 g of a 

ANALYSIS: Calculated for C n H l6 ClN0 3 : 57.89% C 10 white hydrochloride salt. Recrystallization from acetone 

5.98% H 5.19% N Found: 57.08% C 5.85% H 5,13% N afforded 3,0 g (29%) of 3-[ l-[3-(4-ethyl-2- 

(B) N-[5-acetyl-2-[3-[4-(6-fluoro-L2-ben2isoxa2ol-3-yl)-l- methoxyphenoxy)propyI]-4-piperidinyl-6-fluoro-l,2- 

piperidinyl3propoxy]phenyl]acetamide benzisoxazole hydrochloride as a white solid m.p.= 

A mixture of 6-fluoro-3-(4-piperidinyl)-1.2- 150°-152° G 
benzisoxazole (4,4 g, 0.02 mol), l-[3-acetylamino-4-(3- 15 ANALYSIS: Calculated for C^ 4 H 29 FN 2 0 3 .HC1: 64.21% 

chloropropoxy)phenyl]ethanone (5.5 g, 0.0205 mol), K^CO^ C 6.74% H 6.24% N Found: 6438% C 6.84%M 6.14% N 
(2.8 g)s and acetonitrile (70 ml) was stirred and refiuxed for 

16 hours. The reaction was poured into water and the EXAMPLE 69 

aqueous mixture was extracted with ethyl acetate. The t „ c _ . . 

extract was washed (water), dried (MgS0 4 X and then it was 20 , l;[3,5-Dimethoxy-4-[3-[4-(6-fluoro-l,2- 

concentrated to afford. 9.5 g of a brown oil. The oil was benzisoxazol-3-yl-l-pipendiyl]propoxy]phenyl] 

taken up in ethyl acetate and ethereal HC1 was added until , , „ emaaone 

the reaction was acidic. The crude, brown, hydrochloride (A) 3>5-damethoxy-4-(3-bromopropoxy]acetophenone 

salt was collected (8.4 g), and was immediately converted to Jo 3,5-dimethoxy-4-hydroxyacetophenone (5.2 g) in dim- 

the free base with NH 4 0H, to afford 5.4 g of the compound 25 e %ffonnarnide (50 ml) at 0° C. under m^rogen was added 

as a brown oil. The oil was chromatographed on a Waters sodmm hydnde (700 L1 ^ 98% >' The resultui S 

Preparative HPLC utilizing silica gel columns. Concentra- was s ? red for ten 11111111163 unm evolution of § as 

donofmeapprc)priatetracttonsyielded3.5gofN.[5-acetyl- Potassium carbonate (4 g) was added and then 

2- [3-[4-(6.fluoro-L2-benzisoxazol-3-yl)-l-piperidinyl]. l£-^romopropane was added The mixture was heated at 
propoxylphenyllacetamide as a white solid, m.p.= 30 60 . C for one hour * When &e reaction was com P let ^ ^e 
108°-1 10° C mixture was poured into a water/ice mixture and the result- 

ANALYSIS: Calculated for C^H™FN 3 0 4 : 66.21% C in £ f iutio11 was extracted ^V 1 ac *ate (600 ml). The 

6.22% H 9.27% N Found: 66.12% C 6.25% H 9.27% N ethyl acetate was washed with wato brine * and then con - 

ccntrated to an oil (9 g). The product was purified by 

EXAMPLE 68 ^ chromatography on silica gel to yield 3.5-dimethoxy-4-(3- 

3-[ t-(3.(4-Ethyl-3-methoxyphenoxy)propyl]-4- bromopropoxy)acetophenone as a light oil, 7.6 g. 

piperidinyl-6-fluoro-12-benzisoxazole (B) l-[3 7 5-dimethoxy-4-[3-[4-(6-fluoro-l,2-benzisoxazoi-3- 

hydrochloride yi) * i-piperidinyUpropoxy ]phenyl| ethanone 

(A) 4-ethyl-2-methoxyphenol A stirred of 6-fluoro-3-(4-piperidinyl)-l,2- 
Acetovanillone (Aldrich, 11.0 g, 0.066 mol) was dis- 40 benzisoxa ^ le (3-0 g, 13.6 moles), K 2 C0 3 (2.1 g. 15 

solvedin absolute ethanol (200 ml) and added to L5gof 5% mmoles), and 3,5-dimethoxy-4-(3-bromopropoxy) 

palladium on carbon. A few drops of concentrated hydro- acetophenone (4.4 g, 13.8 mmoles) in acetonitrile (50 ml) 

chloric acid were added and the mixture hydrogenated on a was heated * reflux for 3 At the end of the react i°^ the 

shaker at 42 psi. The reaction mixture was filtered through was diiuted with ^cromethane (200 ml). The 

ceUte, and the filtrate was concentrated to afford 10.3 g of a 45 inso]lubles were mtered * ^ solution was concentrated to an 

golden liquid. This was diluted with water, extracted with oil ( 10 g) * ^ purification was done by flash chromatog- 

diethyl ether and the organic phase was washed with water raphy oa a siHca gei The product was obtained as 

and sodium bicarbonate. The solvent was dried (MgS0 4 ) a colorIess oR ( 3 * 85 & which crystallized from 

and concentrated to afford 9.3 g of a slightly yellow liquid. ethanol (400 ml) to give 2.94 g of l-[3.5-dimethoxy-4-[3- 

(B) 4ethyl-2-methoxy-4-(3-chloropropoxy)benzene so L^ 6 -^ 0 ^ 1 * 2 '^ 2 * 50 *^^ 
A2rnxtureof4-ethyl-2-mcthoxyphcnol(9.0g,0.059mol) P^cayI]ethanone as off-white crystals, nLp.=107°-108° C 

3- chloro-l-bromopropane (13.0 g, 0.083 mol), K 2 C0 3 (6.2 , ANALYSIS: Calculated for C^E^fi^ 65.78% C 
g) and acetone (200 ml) was stirred and refiuxed for 16 6AQ% H 6M% N Found: 65M% C 6M% H 6 - l5% N 
hours. The reaction was allowed to cool, and then it was EXAMPLE 70 

filtered. The filtrate was concentrated to a clear liquid. The 55 

liquid was dilated with dilute aqueous NaOH, and the basic N-[3-[3-[4-(6-Huoro-L2-benzisoxazol-3-yi)-l- 

mixture was extracted with diethyl ether. The diethyl ether piperidinyl]propoxy]phenyl]acetamide 

was washed (water), dried (MgS0 4 ), and the solvent was hemifumarate 

concentrated to afford 11,9 g of a golden liquid. The liquid (A) 3-(3-acetamidophenoxy)propyl bromide 

was flash chromatographed. This gave a colorless liquid 9.9 60 To 3-acetamidophenol (15.1 g) in dichloromethane (500 

g of 4-ethyl-2-methoxy-4-(3-chioropropoxy)benzene. ml, dry) was added potassium carbonate (20 g) and then 

(C) 3-[i-[3-(4-ethyl-2-methoxyphenoxy)propyl]-4- 13-dibromopropane (30 g). The resulting mixture was 
piperidinyl-6-fluoro-ia-ben2isoxazole hydrochloride heated at reflux for 6 hours and then overnight at room 

A stirred mixture of 6-fiuoro-3-(4-piperidinyl)-U- temperature. After an additional 24 hours, the reaction was 

benzisoxazole (4.0 g, 0.018 mol), KI (0.4 g), I^COg (2.5 g), 65 complete. Solids were filtered from me reaction mixture, and 

4- ethyl-2-methoxy-4-(3-chloropropoxy)benzcne (4.4 g. the solution was concentrated to an oil which was purified 
0.018 mol) and acetonitrile was refiuxed for 8 hours. The to yield 3-(3-acetamidophenoxy)propyl bromide. 13.2 g. 
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(B) N-[3-[3-14-(6-fluoro-l 1 2-ben2isoxazoi-3-yl)-l- A solution of 2-memoxy(methylamino)beiizene (26.0 g, 

piperidiny]]propoxy]phenyl]acetamide heipifuinarate 0.19 mol) and 1,2-dichioroethanewas cooled to 10°-15° and 

A stirred mixture of 6-fiuoro-3-(4-piperidinyl)-L2- a solution of acetyl chloride (33.8 g, 0.43 mol) dissolved in 

benzisoxazole (9.25 g, 42 mmoles), (8 g, 58 dichloroethane (50 ml) was dripped in slowly. Following 

mmoles) and 3-(3-acetamidophenoxy)propyl bromide (11.4 5 this addition, an additional 100 ml dichloroethane was 

g, 42 mmoles) in acetonitiile (350 ml) was heated at reflux added. The reaction was cooled to 0° and aluminum chloride 

for 3 hours. At the end of the reaction the reaction was (713 g , 0 ,54 mol) was added over the course of 45 minutes 

n> ™ f ™ 3 f $ W . m± <kc ^ OIomtth ^ so that the temperature did not exceed 10°. After complete 

(100 ml). The organic solvent was removed on a rotary addition , me was hea ted to reflux and was stirredfor 

evaporator to leave a crude oil ( 18 g). Purification was by <n , 0 « , « t . , 

flash chromatography on a silica gel column. Hie product 10 18 ho f ? under ^ n '^ e reacUon W f Cooied and wa * 

thus purified was an oil, 12.2 g, 70%. Malyticaiiy pure £ ol f d mto , lc f : ™ e xcsui ^ ^f? P has \ was extracted 

sample was prepared by dissolving 3 g of free base in further Wlth drcMoromethane and the combined extracts 

ethanol and treating with rurnaric acid solution in ethanol were wasned with H 2 O t dried with MgS0 4t and concen- 

(850 mg:5ral). The N-(3-[3-[4-(6-fluoro-L2-beiizisoxazol- tsBt6d t0 ^ 3X0 S of l-[(3-N-acetyl-N-memylainino)-4- 

3-yi)-l-piperidinyl3propoxy]phenyl]acetamide hemifuma- 15 hydroxyphenyljethanone as a brown solid, m.p.=i68 c -171 0 

rate crystals obtained weighed 2.73 g, m.p.=184°-186 0 C. C. 

ANALYSIS: Calculated for C 23 H 26 FN 3 O 2 .0.5C 4 H 4 O 4 : (B) lK4-hyckoxy-3-memyiaminophenyl)ethanone 

63.95% C 6.01% H 8.94% N Found 63.47% C 5.94% H A mixture of l-[(3-N-acetyl-N-methyiamino)-4- 

8.78% N hydroxyphenyljethanone (15.0 g, 0.0724 mol) and concen- 

EXAMPLE 7i 20 trated HC1 (150 ml) was stirred at reflux for 3 hours. The 

heat was terminated and the reaction stood overnight The 

3-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l- reaction mixture was transferred to a 1 1 beaker and was 

piperidmyl]j*opoxy]aniline c h01ed in an ice-salt bath. Solid sodium bicarbonate was 

A stirred mixture of N-[3-[3-[4-(6-fluoro-l,2- added cautiously until the pH was about 2, and the aqueous 

benzisoxazol-3-yl)-l-piperidiny]propoxyl]phenyl] 25 mixture was allowed to stand overnight The reaction mix- 

acetamide (9.2 g, 22 mmoles), prepared as described in the ture was continued to be made basic by the addition of solid 

previous example, in 15% hydrochloric acid (110 ml) was sodium bicarbonate. After pH 8 was achieved, the reaction 

heated at 100° C for Z5 hours until a homogeneous solution mixture was extracted with ethyl acetate. The ethyl acetate 

resulted. The reaction was cooled to 0° C. in an ice bath and extract was washed with a 200 ml aliquot of water and this 

basified with 50% NaOH. The product was extracted with 30 was fed through a bed of celite. After washing the cake 

ethyl acetate (3x200 ml). The ethyl acetate solution was with fresh ethyl acetate the phases were separated. The ethyl 

washed with water brme, then dried over Na 2 S0 4 Hie aceUt& extract was washe d several more times with water, 

solvent was removed. The crude product was purified on a ^ d ^ M SQ d coacenfrated t0 yield la5 of a ^ 

flash chromatography column. The product thus obtained / T/rjf 7 4 au ^^2 " . / u TT B 

wasasoUd:6.6 g (80%).Recrystailizationfr K solid of ^ 

(50 ml) gave M3-[4.(6-fluoro-l,2-benzisoxazol-3.yl).l- 35 < C) l-[4-(3-chloropropoxy)-3-methylaminophenyl] 

pir^o^yl]propoxy]aniiirie as off-white crystals: 3.46 g. ethanone^ nMM 

nup^l^-in 6 C. To a stuxed suspension of sodium hydnde (0.87 g t 0.0182 

ANALYSIS: Calculated for C^F^: 68.27% C mo1 of a 50% oii ^P^ 0 *) * dimemylformarmde (25 ml) 

6.55% H 1137% N Found: 68.34% C 6.53% H 1131% N under nitrogen and cooled to 0° in an ice-salt bath was 

40 added, dropwise, a solution of i-(4-hydroxy-3- 

EXAMPLE 72 me%larmnophenyl)ethanone (3.0 g, 0.0182 mol) dissolved 

3 - [3 - [4-(6-Huoro- 1 2-benzisoxazol-3 -yl)- 1 - in dimemylformarnide (55 ml) so that the temperature did 

piperidmyi]propoxyJ-4-me&oxyaniline not rise above 3°. After the addition was complete, the 

A mixture of 3-[3-[4-(6-fluoro-L2-benzisoxazol-3-yl)- 1- reaction was stirred for 80 minutes at ambient temperature. 

piperiolnyl]propoxy]4-memoxyphenylacetarriide (4.2 g, 45 ^ reaction was cooled to 5° and a solution of 1-bromo- 

9.5 mmoles), prepared as in Example 26 above, in 15% 3-chloropropane (3.1 g, 0.0120 mol) in aimemylformamide 

hydrochloric acid (60 ml) was heated at reflux ("110° C.) for (20 mi) was added dropwise. After this addition was 

2 hours. At the end of the reaction, the solution was cooled complete, the ice bath was removed and the reaction was 

to 0° C. then basified with 25% NaOH to pH of 10. The stirred at ambieut temperature for 2.5 hours. Water (75 ml) 

product was extracted into ethyl acetate (300 ml). The ethyl 50 was carefully added and after stirring vigorously for 5 

acetate solution was washed with water and brine, then dried minutes, the reaction was left to stand overnight The 

over Na 2 S0 4 . The solvent was removed at reduced pressure. aqueous mixture was extracted with ethyl acetate and the 

The crude oil was purified by flash chromatography on a ethyl acetate extract was washed with water, dried with 

silica gel column. The product thus purified was an oil, 2.6 MgS0 4 , and concentrated to yield 3.9 g of a dark solid. The 

g. Crystallization from ethanol (5 ml) and petroleum ether (3 55 compound was purified by preparative HPLC to afford 2.4 

ml) yielded 3-[3-[4-(6-fluoro-12-benzisoxazol-3-yl)-l- g of a beige solid. This was combined with an additional 

pirx^dlnyl]propoxy]4-me4hoxyaiiiline as fine crystals: 12 sample (3.8 g total) and two consecutive recrystallizarions 

g; m.p.=94°-95° C. from ethanol gave 2.1 g (31%) of l-[4-(3-chloropropoxy)- 

ANALYSIS: Calculated for C 22 H^FN 3 0 3 : 66.15% C 3-methyiaminophenyl]ethanone as a fluffy, beige solid, 

6.56% H 10.52% N Found: 66.16% C 6.54% H 10.44% N 60 m.p.=115°-117° C. 

EXav™ F 7 « ANALYSIS: Calculated for C 12 H 16 ON0 2 : 59.63% C 

6.67% H 5.79% N Found: 59.49% C 6.64% H 5.79% N 

l-f4-[3^4-(6-Ruoro-l,2-benzisothiazol-3-yl)-l- (D) l-[4-[3-[4-(6-fluoro-L2-benzisothiazol-3-yl)-l- 

piperidmyl]propoxy-3-memylarnmophenyl3ethanone piperidinyl]propoxy-3-methylaminophcnyl]ethanone fuma- 

fumarate 65 rate 

(A) l-l(3-N-acetyl-N-methylamino)-4-hydroxyphenyl] A stirred mixture of 6-fluoro-3-(4-piperidinyl)-L2- 

ethanone benzisothiazole (1.9 g, 0.079 mol), l-[4-(3-chloropropoxy) 
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-3-memylarnkophenyl]emanone (1.9 g, 0.079 mol), K^COg 
(1.1 g). KI (0.1 g). and acetonitrile (95 ml) was refiuxed for 
16 hours. The reaction was poured into water and the 
aqueous suspension extracted with ethyl acetate. The extract 
was washed (water and brine), dried (MgS0 4 X and then the 5 
solvent was concentrated to afford 3.2 g of a thick, brown 
oil. Trie oil was chromatographed on a Waters Prep 500 LC 
on silica gel columns, and concentration of the appropriate 
fractions afforded 1.5 g of a brown oil. The oil was dissolved 
in acetone and rumaric acid (0.4 g, 0.003 mol) was added, 10 
and 1.9 g of a white fumarate salt was collected. The salt was 
recrystaiiized from dimethylfonnarnide to yield 1. 1 g (25%) 
of l-[4-[3-[4-(6-fluoro-l,2-benzisothiazol-3-yl)-l- 
pipertoyl]rffopoxy-3-methyiarninophenyl]ethanone fuma- 
rate as a white solid. m.p.=198 (> -200 o C. is 

ANALYSIS: Calculated for C 28 H 32 FN 3 0 6 S: 60.31% C 
5.78% H 7.54% N Found: 60.02% C 5.88% H 7.68% N 

EXAMPLE 74 

N-[3-[3-[4-(6-Huoro-L2-benzisothiazol-3-yl)-l- 20 
pir^ridinyl]propoxy]-4-methoxyphenyl]acetarnide 

(A) N-[3-(3-chloropropoxy)-4-methoxyphenyl]acetamide 
To a stirred suspension, under nitrogen, of sodium hydride 

(1.8 g, 0.038 mol) in dimetoyfformarnide (60 ml) was added 
dropwise, N-(3-hydroxy-4-methoxy)acetamide (6.1 g, 0.034 25 
mol) dissolved in dime%fformamide (23 ml). After com- 
plete addition, the reaction was stirred at ambient tempera- 
ture for 0.5 hour, and then 3-chloro-I-bxomopropaae (5.2 g, 
0.033 mol) in dimethylformamide (10 ml) was added, drop- 
wise. The reaction was stirred at ambient temperature for 16 30 
hours, and then it was poured into water, and the aqueous 
mixture was extracted with ethyl acetate. The extract was 
washed (water), dried (MgS0 4 ) and the solvent concentrated 
to afford a purple solid. The solid was triturated with diethyl 
ether and collected to afford 2.8 g of a purple solid. This 35 
sample was combined with a sample (1.2 g) from another 
run and was recrystaiiized from toluene twice to yield 2.9 g 
of an off-white solid. The solid was flash chromatographed 
on 200 g of silica gel. eluting the column with ethyl acetate, 
and subsequent concentration of the appropriate tractions 40 
afforded 2.4 g of a white solid. Recxystallization of the 
compound from toluene yielded 2.2 g (17%) of N-[3-(3- 
chloropropoxy-4-meth oxy phenyl] acetamide, m.p.- 
li2°-114° C. 

ANALYSIS: Calculated for C 12 H 16 C1N0 3 : 55.93% C 45 
6.26% H 5.44% N Found: 56.25% C 6.29% H 5.44% N 

(B) N-[3-[3-[4-(6-fluoro-L2-benzisothiazol-3-yl)-l- 
piperidmyl]pror^xy)^memoxyphenyi]acetamide 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisothiazoie (4.0 g; 0.017 mol), N-[3-(3-chloropropoxy) 50 
-4-methoxyphenyl]acetamide (4.3 g, 0.017 mol), K 2 C0 3 
(2.3 g), KI (0.2 g) and acetonitrile (200 ml) was refluxcd for 
10 hours. The cooled reaction mixture was filtered and the 
nitrate was concentrated to yield a dark oil. The oil was 
dissolved in acetone, and ethereal HC1 was added to yield 55 
5.7 g of a yellow hydrochloride salt. The salt was reversed 
to the free base and the resultant oil (5.2 g) was chromato- 
graphed on a Waters Associates Prep LC utilizing silica gel 
columns. Concentration of the appropriate fractions yielded 
4.7 g of an oil, which was converted to a hydrochloride salt 60 
The salt was converted to its free base yielding 2.8 g of a 
browm oil. The oil was stirred vigorously with ether to yield 
1.4 g (18%) of N-[3-[3-[4-(6-rluoro-U-ben2isothiazol-3- 
yl)-l-piperidmyl]propoxy]^methoxyphenyi]acetamide as 
a white solid, 1.4 g, m.p.=lG9°-lll 0 C. 65 

ANALYSIS: Calculated for C 24 H 28 FK 3 03S: 63.00% C 
6.17% H 9.18% N Found: 62.80% C 6.17% H 8.86% N 
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EXAMPLE 75 

144-[3^4-(6^Fluoro-U-beri2isotriiazoi-3-yl)-i- 
piperidinyl]propoxy]-3-methoxyphenyl]ethanone 
hydrochloride 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-i,2- 
benzisothiazole (4.0 g, 0.017 mol), l-[4-(3-chloropropoxy) 
-3-methoxyphenyl]ethanone (4.1 g, 0.017 mol). K 2 C0 3 (2.3 
g), KI (0.2 g), and acetonitrile (100 ml) was refiuxed for 9 
hours. The reaction was poured into water, and the aqueous 
mixture was extracted with ethyl acetate. The extract was 
washed (water), dried (MgS0 4 ), and the solvent was con- 
centrated to afford 8.0 g of a brown oil. The oil was 
chromatographed on a Waters Prep 500 HPLC on silica gel 
columns. Concentration of the appropriate fractions afforded 
a gum-like residue, which upon trituration with isopropyl 
ether afforded 1.9 g of a white solid The solid was dissolved 
in absolute ethanol, and ethereal HC1 was added to precipi- 
tate 1.7 g of a hydrochloride salt Concentration of the 
isopropyl ether filtrate, and similar treatment of the residue, 
afforded an additional 0.5 g of the salt The samples were 
combined and recrystaiiized from absolute ethanol to yield 
1.7 g (21%) of l-[4-[3-[4-(6-fluoro-l,2-benzisothiazol-3-yl) 
- l-piperidinyl]propoxy] -3-methoxyphenylj ethanone hydro- 
chloride as a white solid, m.p.=221°-223° C. 

ANALYSIS: Calculatedfor C^H 27 FN 2 0 3 S.HC1: 60.18% 
C 5.89% H 5.85% N Found: 60.0% C 5.97% H 5.79% N 

EXAMPLE 76 

NJ^-Dimemyl-4- [3-[4-(6-fluoro- 1 ,2-benzisoxazol-3- 
yl> l-piperidinyl]propoxy] -3 -mcthoxybenzamide 

(A) N^-d^emyl-4-bromopropoxy-3-methoxybenzamide 
To N,N-d^ethyl-4-hydroxy-3-methoxyr>en2^mide (5.64 

g, 28.7 mmol) in acetonitrile (450 ml) was added potassium 
carbonate (7.9 g) followed by 13-dibromopropane (11.6 g). 
The resulting reaction rnixture was refiuxed for 3 hours and 
stirred at room temperature for 12 hours. The mixture was 
filtered and concentrated to an oil. Following purification by 
column chromatography, RN-dimemyl-4-bromopropoxy-3- 
methoxybenzamide as a colorless oil (7.6 g) was obtained. 

(B) NJ^-dimethyi-4-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)- 
l-piperidmyi]propoxy]-3-memoxybenzamide 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (3.9 g, 17.7 mmoles), N,N-dimethyl-4- 
bromopropoxy-3-methoxybenzamide (5.54 g. 17.5 mmoles) 
and KfiO^ (3 g) in acetonitrile (250 ml) was heated at reflux 
for one hour. At the end of the reaction, the insolubles were 
filtered and washed with dichloromethane. The solvent was 
removed on a rotary evaporator. The residue was purified by 
flash chromatography over a silica gel column. The product 
thus obtained as an oil weighed 7 g. Crystallization from hot 
ethanol (45 ml) afforded analytically pure NJST-dimethyl-4- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 
propoxy]-3-methoxybenzamide, 3.95 g, 50%, as light yel- 
low crystals, m.p.=126°-127° C 

ANALYSIS: Calculated for C 25 H 30 FN 3 0 4 : 65.92% C 
6.64% H 9.22% N Found: 65.76% C 6.64% H 9.14% N 

EXAMPLE 77 

I-[4-[3-[4-(6-Fluoro-ia-benzisoxazol-3-yl)-l- 
piperidinyljpropoxyj-3-methoxyphenyl]ethanone 
oxime 

A mixture of H4-[3-[4-(6-fluoro-U-beazisoxazol-3-yl) 
-l-piperidinyl]propoxy]-3-methoxyphenyl]ethanone (4.3 g. 
0.01 mol), prepared as in Example 3 above, hydroxylamine 



5.658,911 

73 74 

hydrochloride (13 g. 0.018 mol), ammonium acetate (1.7 g, under nitrogen and cooled to -70° in an isopropyl alcohol- 

0.022 mol) and ethanol-H 2 0 was stirred andrefluxed for 16 dry ice bath. Methyltriphenylphosphonium bromide (3.8 g, 

hours. The reaction was poured into water, and the mixture 0.0106 mol) was added portionwise over the course of 10 

was cooled in an ice bath for 2 hours. The resultant white nuates. After complete addition, the reaction was stirred at 

sokdwas collected washed with water and dried to yield 4.6 5 h55° for one hour and was then allowed to gradually warm 

gofhydrccWondesdtoftheoxime nLp.216*-218*GThe up t0 ^ temperature, where it was stirred for an 

was added until the suspension was decidedly basic. The <.~i llfirtn rtf t Iit ra [A flllwrt , n x^j^^i ?\,n i 

basic suspension was then extracted with dichloromethane, nSLL^^ 

and after washing with water* drying (MgS0 4 ). and concen- in FP^J*^^^ prepared 

trating the extract, 3.0 g of white soUd melting at 168°-170° 10 as "? Exam P 1 ° 3 above (47 g ' 0 ' 0110 mol) ^sdved m 

C. were harvested. The compound was recrystallized from tetrahydrofuran (50 ml) was added, dropwise, over the 

dimethylformamide to yield 23 g (52%) of l-[4-[3-[4-(6- course of 30 ™! utes - £ne addition was complete, the 

fluoro-l^-benzisoxazol-3-ylH-piperidinyl]propoxy]-3- reaction was stirred at ambient temperature for 19 hours, 

methoxyphenyljethanone oxime as a white solid, m.p.= The reaction was poured mto wat^ and me aqueous mixture 

168M70 0 C. 15 was extracted with diethyl ether. The diethyl ether extract 

ANALYSIS: Calculated for C^H^FNjO^ 65.29% C was washed several times with water, dried with MgS0 4 and 

6.39% H 9.52% N Found: 65.27% C 6.44% H 9.46% N concentrated to yield 7.0 g of a light orange solid. Recrys- 

VXAMPIM 78 tallizatioa from toluene-hexane provided 1.4 g of triph- 

enylphosphine oxide and concentration of the filtrate 

l-[4-[3-[4-(6-Fluoro-I,2-ben2isoxazol-3>yl)-l- 20 afforded 5.5 g of a glassy, beige solid This was combined 

piperiainyl]propoxy]methoxyphenyl]ethanone with an additional sample (6.5 g total) and purification by 

oxime O-metfiyl ether preparative HPLC (Water's Associates prep LDSystem 500) 

A solution of 144-[3-t4-(6-fluoro-12-benzisoxazol-3-yl) S ave 5.2 g of a beige solid, which remained contaminated by 

-l-piperidinyl]propoxy]methoxyphenyl]ethanone (4.3 g, triphenyiphosphine oxide. The compound was taken up in 

0.01 mol), prepared as in Example 3 above, methoxylamine 25 anhydrous ethanol (300 ml) and methanol (5 drops) and 

hydrochloride (0.93 g, 0.01 mol) in pyridine (75 miyethanol ethereal HQ was added to precipitate 4.0 g of a pale, white 

(75 ml) was refluxed for 16 hours. Most of the solvent was solid, m.p -192 0 -194° C, 

evaporated under reduced pressure, and the residue was ANALYSIS: Calculated for C 25 H 30 C1FN 2 0 3 : 65.14% C 

to P««P*? ^ 8 of \ w * : te f d * ^P; 6.56% H 6.08% N Found: 64.95% C 6.62% H 6.04% N 
200°-201° C. The aqueous nitrate upon standing deposited 30 

another crop of white crystals, which yielded 12 g of a pale, EXAMPLE 8 1 

yellow solid with a mp. of 70°-72° C. The initial crop of vAmnrxji ox 

crystals was converted to it* ; free base with aqueous NaOH. (E).l-[4-[[4-[4-(6-Fluoro-U-benzisoxazol-3-yl)-l- 

After extractive workup with ethyl acetate, 12 g of the free • ... n n t, * n 10 ^ u n 

base was obtained. The two samples were combined and „ P^ndmyll-2-bu^ 

recrystallized from isopropyl ether to afford 2.0 g (44%) of einanone 

l-[4-l3-[4-(6-fluoro-ia-benzisoxazol-3-yl)-l-piperidinylJ a mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 

propoxy]metoc*yphenyi]ethanone oxime O-methyl ether as benzisoxazole (2.2 g, 10 mmoles), i^CO^ (2 g), (E)-4-[(4- 

colorless crystals, m.p.=97°-99° C. bromo.2-butenyi)oxy]-3-methoxyacetophenone (4.0 g, 1.3 

ANALYSIS: Calculated for C^E^^: 65.92% C C q)in acetonitriie ( 100 ml) was heated at reflux for 2 hours. 

6.64% H 9.22% N Found: 65.89% C 6.86% H 9.15% N At the end of the reaction, the solvent was removed on the 

EXAMPLE 79 rotary evaporator. The residue was extracted into dichlo- 

romethane (300 ml). The insolubles were filtered off. The 

144 : [3-[^(^H UOIO _l j 2. b eii Z i S oxazoi-3-yl)-l- dichloromethane was concentrated. The crude product was 

pipendmyl]propoxy]-3-methoxyphenyl]ethanone ^ ?vai&sd on a flash chromatography column. The product 

hydrazone eluted as m ojl 2.87 g (64%). Recrystallization from 

A stirred mixture of l-[4-[3-[4-(6-fluoro-1.2- ethanol:hexane (20 ml:5 ml) gave (E)-l-[4-[[4-[4-(6-fluoro- 

benzisoxazol-3-yl)-l-piperidinyl]propoxy]-3- 1 ,2-benzisoxazol-3-yl)-l -piperidinyl]-2-butenyi] oxy ] -3 - 

methoxyphenyljethanone (4.3 g, 0.01 mol), prepared as in methoxyphenyl]ethanone as off-white crystals: 2,46 g; 

Example 3 above, hydrazine (0.8 g, 0.0025 mol), and 50 m.p^=91 0 -93 a C. 

ethanol (40 ml) was refluxed for 16 hours. The cooled ANALYSIS: Calculated for C^H^FN^CV 68.48% C 

solution was concentrated to yield an oily residue. The 6.21% H 639% N Found: 68.28% C 6.12% H 6.27% N 
residue was triturated with water and the resultant solid was 

collected to afford 4.2 g of l-[4-[3-[4-(6-fluoro-l,2- EXAMPLE 82 
benzisoxazol-3-yl)-l-piperidinyl]propoxy]-3- 55 

methoxyphenyljethanone hydrazone as a yellow solid. The (Z)-l-[4-[(4-Chloro-2-butenyl)oxy]-3- 

compound was recrystallized from isopropanol and then methoxyphenyl]cthanone 

" XT ^ IS n A Stoed of ^hydroxy-S-mcthoxyacetophenone 

« i^^™^/?*^ «W° 3: 65M% C ( 16 - S «■ ai mole )- K 2 C °3 (W g. 0.10 mole) and cto-1.4- 

6.64% H 12.72% N Found: 65.38% C 6.55% H 12.55% N a dicWoro-2-butene (Aldrich! 15 gfo.12 mole) in acetonitriie 

EXAMPLE 80 (250 ml) was heated at reflux for 25 hr. The mixture was 

, , M r - r - m ... ... 1N filtered and concentrated to an oil. Purification was by flash 

SS^SS- 2 "^ x yt ( i 1 ;^ ethyle,heny P chromatography. Thefractions containing the purest product 

phenoxylpropyll-^imtoyll-ia-benasoxazole were and maccaaatci to ^ white crystals, 7.7 

* 65 g. 30%. This was recrystallized from ether to give analytical 

A solution of butylUthium (4.7 ml of a 2.3M solution in pure (Z)-l-[4-[(4-chloro-2-butenyl)oxy-3-methoxyphenyl] 

hexanes. 0.0107 mol) in tetrahydrofuran (65 ml) was stirred ethanone (2.72 g), m.p.=64°-66° C. 
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ANALYSIS: Calculated for C 13 H ls a0 3 : 6130% C 
5.94% H Found: 61.28% C 5.94% H 

EXAMPLE 83 

(Z)-l-[4-f[4-[4-(6-Huoro-U-benzisoxazol-3-yl)-l- 5 
piperidinyi]-2-butenyi]oxy]-3-methoxyphenyl] 
ethanone 

A stirred mixture of 6-fiu or o-3- (4-piperidinyl)- 1,2- 
benzisoxazole (2.2 g, 10 mmoles), K^CO^ (1.8 g, 13 10 
mmoles) and (Z)-l-[4-[(4-chloro-2-butenyl)oxy]-3- 
methoxyphenyljethanone (3.43 g, 9.7 mmoles) in acetoni- 
trile (100 mi) was heated at reflux for V& hr. At the end of 
the reaction, the solvent was removed and the inorganics 
were filtered after addition of dichloromethanc (250 ml). 15 
The dichloromethane solvent was removed again. The crude 
oil was purified on two flash chromatography columns to 
give a colorless oil (2.78 g). The oil was solidified by 
vigorously drying on a vacuum pump. Reoystallization 
from ethanol (10 ml) and hexane (2 ml) gave analytically 20 
pure (Z)-l-[4-([4-[4-(6-fluoro-L2-benzisoxazol-3-yl)-l- 
piperidinyl]-2-butenyl]oxy)-3-methoxyphcnyl]ethanone, 
1.83 g. m.p.=57°-59° C. 

ANALYSIS: Calculated for (^H^FN^: 68.48% C 
6.21% H 6.39% N Found: 68.26% C 6.18% H 6.32% N 

EXAMPLE 84 
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(E)-l-[3-[[4-[4-(6-Fluoro-1.2-benzisoxazol-3-yl)-l- 
piperidiayl]-2-butenyl]oxy1-4-hydroxyphenyl] 
ethanone hydrochloride 



30 



The mixture of (E)-l-[3-[[4-[4-(6-fluoro-L2- 
benzisoxazol-3-yl)-l-piperidinyl]-2-butenylJoxy]-4- 
benzyloxyphenyljethanone (5.5 g, 10.7 mmole), acetic acid 35 
(50 ml), and hydrochloric acid (6 ml) was heated at 75° C. 
for 2 hr. At the end of reaction, the solvent was reduced to 
about 20 ml on a rotary evaporator. The solution was poured 
into ice water (350 ml) and extracted with dichloromethane 
(3x250 ml). The dichloromethane solution was washed with 40 
brine add dried over Na 2 S0 4 . A solid formed on concentra- 
tion, of the solvent This was collected by filtration (3.4 g). 
Recrystailization from hot methanol (40 ml) gave 1.82 g of 
(E)-l-[3-[[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidiny 1] -2-butenyl] oxy ] -4-hy droxyphenylj ethanone 45 
hydrochloride as white crystals, 37.5%, m.p.=208°-210° C. 

ANALYSIS: Calculated for C 24 H 25 FN 2 0 4 .Ha: 62.54% 
C 5.69% H 6.08% N Found: 62.40% C 5.60% H 6.04% N 
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(E)-l-[3-[[4-[4-(6-nuoro-U-benzisoxazoi-3-yl)-l- 
piperidinyl]-2-butenyl]oxy]-4-benzyloxyphenyl] 
ethanoue 

(A) (E)-3-[(4 , -bromo-2 , -butenyl)oxy]-4- 55 
benzyloxyacetophenone 

To 4-benzyloxy-3-hydroxyacetopheaone (17.6 g) in 
acetonitriie (200 mi) was added potassium carbonate (10 
followed by the addition of (E)-l,4-dibromobutene (19 g). 
The resulting mixture was heated at reflux for 3 hours. The 60 
mixture was concentrated, extracted into dichloromethane, 
and the potassium salt was removed by filtration. Solvent 
was removed, and the resulting material was purified by 
flash chromatography to yield 20.5 g of (E)-3-[(4 , -bromo- 
2-butenyl)oxyJ-4-benzyioxyacetophenoiie as white crystals. 65 

(B) (E)-l-[3-[[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]-2-butenyl]oxy]-4-benzyloxyphenyl]ethanone 



A mixture of 6-fluoro-3-(4-piperidinyl)-1.2- 
benzisoxazoie (5.62 g, 25.5 mmoles), K^COj (4 g, 29 
mmoles), and (E)-3-[(4*-bromo-2*-butenyl)oxy]-4- 
benzyloxyacetophenone (10 g, 26.6 mmole) in acetonitriie 
(125 ml) was heated at reflux for 3.5 hr. The mixture was 
cooled and concentrated to a crude solid. The residue was 
extracted into dichloromethane (300 ml) and insolubles were 
filtered. The crude material from the dichloromethane solu- 
tion was purified on a flash chromatography column. The 
product thus purified, weighed 8 g as a pale white solid. 
Recrystailization from hot ethanol gave 7.11 g of (E)-l-[3- 
[[4-[4-(6-fluoro-l,2-benzisoxazoi-3-yi)-l-piperidinyll-2- 
butenyl] oxy ]-4-benzyloxyphenyl] ethanone as off-white 
crystals, nLp.=124°-125° C. 

ANALYSIS: Calculated for C 31 H 31 FNf 2 0 4 : 72.36% C 
6.07% H 5.44% N Found: 72.23% C 6.04% H 5.04% N 

EXAMPLE 86 

6-Huoro-3-[l-[3-[(5-methoxy-lH-indol-6-yi)oxy] 
propyl] -4-piperidinyl] - 1 ,2-benzisoxazole 
(A) 6-(3-Chloropropoxy)-5-methoxyindole 

To a stirred suspension of sodium hydride (0.94 g. 19.6 
mmol of a 50% oil dispersion) in amethylformarnide (20 
mi) under nitrogen and cooled to -5° was added, dropwise* 

5- methoxy-6-hydroxyindoie (3.2 g, 19.6 mmol) dissolved in 
dimemylformarnide (60 ml) so that the temperature did not 
exceed -2°. After complete addition, the reaction was stirred 
for 45 minutes at 0°. While maintaining the reaction tem- 
perature between -5° and 0°, a solution of l-bromo-3- 
chloropropane (3.1 g, 19.6 mmol) dissolved in dimethylfor- 
mamide (15 ml) was slowly added. The mixture was stirred 
at ambient temperature under nitrogen for 21 hours. The 
reaction was cooled in an ice bath, and water was added to 
destroy the excess sodium hydride, and the aqueous mixture 
was extracted with ethyl acetate. The ethyl acetate extract 
was washed with water, dried with MgS0 4 and concentrated 
to yield 5.3 g of a dark, oily liquid. This was combined with 
an additional sample, for a total of 10.0 g t and purification 
by preparative HPLC (Waters Associates prep LC/System 
500) provided 5.1 g of a brown solid. A 2.5 g sample was 
recrystallized from isopropyl alcohol to yield 1.1 g (30%) of 

6- (3-chloropropoxy)-5-methoxyindole as beige crystals. 
m.p.=73°-75° C. 

ANALYSIS: Calculated for C 12 H 14 CIN0 2 : 60.13% C 
5.89% H 5.84% N Found: 60.26% C 5.86% H 5.77% N 
B. 6-nuoro-3-[l-r3-f(5-methoxy-lH-indol-6-yi)oxy] 
propyl] -4-piperidinyl]- 1 ,2-beuzisoxazole 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (2.5 g, 11.5 mmol), 6-(3-chloropropoxy)-5- 
methoxyindole (2.5 g, 10.4 mmol), J^COg (1.6 g, 11.5 
mraolX KI (200 mg) and acetonitriie (100 ml) was stirred at 
reflux under nitrogen for 40 hours. The cooled reaction was 
poured into water and extracted with ethyl acetate. The ethyl 
acetate extract was washed with water, washed with brine, 
dried with MgS0 4 and concentrated to yield 4.0 g of a solid. 
The compound was recrystallized from ethanol to afford 3.3 
g. Another recrystailization from ethanol (utilizing a char- 
coal treatment) provided 2.9 g (66%) of 6-fluoro-3-[l-[3-l- 
(5-methoxy- lH-indol-6-yl)oxy]propyl]-4-piperidinyl]- 1 ,2- 
benzisoxazote as a beige solid, rap.=156°-158° C 

ANALYSIS: Calculated for C^H^F^tV 68.07% C 
6.19% H 9.92% N Found: 67.89% C 6.07% H 9.91% N 

EXAMPLE 87 

6-Fluoro-3-[l-[3-[(lH-indol-7-yI)oxy]propyl]4- 
piperidinyi]-l,2-benzisoxazole hernifumarate 
(A) 7-(3-Chloropropoxy)indole 
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To a stirred suspension of sodium hydride (0.8 g, 0.017 0.013 mol) in tetrahydrofnran (50 mi) was added dropwise, 

moi of a 50% oil dispersion) in dimethylfcpnamide (20 ml), potassium bistrimethylsiiyiamide (2.6 g, 0.013 mol) dis- 

under nitrogen* was added dropwise 7-hydroxyindole (2. 1 g, solved in tetrahydrofuran (20 ml). After complete addition, 

0.0157 mol) in dimctfayiformamide (20 ml). After complete the reaction was stirred at ambient temperature for 5 min. 

addition* the reaction was stirred at ambient temperature for 5 ^ men 2-cMoropyrimidine (1.6 g, 0.014 mol) was added. 

0.5 hour and then cooled to 15° C. To this cooled solution ^ reaction was stirred at ambient temperature for 4 hours, 

was added, dropwise, l-bromo-3-chloropropane (2.5 g, and TLC at this time indicated an incomplete reaction. An 

0.0157 mol)mdimemylfonr^de(5ml).Thereaction was additional quantity of the base (0.5 g) was added, and the 

then stirred at ambient temperature for 16 hours. The reac- f^?* was allowed to proceed at ambient temperature for 

■don was poured into water, and the aqueous suspension 10 4 t] ho ^ ™ e reactl ° n -™ poured into water and 

_ * j «*u *l. i x n*. ,« i . . t_ j the aqueous mixture was extracted with dichloromethane. 

extracted with ethyl acetate. The ethyl acetate was washed rp. „*™~* „„„u-a ra rw a^~a ixt new ™a 

^ j . j V»» v « . t The extract was washed (H?0), dned (K,CU^), ana the 

wim water dned (MgS0 4 ), and the solvent was concen- soiventwa$COIlccDtratedt( ; JordawctsohUThesolidwas 

trated to afford a dark brown oil Following flash chroma- trituratcd with ^ x cthcr and fce product that separated 

tography on sikca gel, 7-(3-chloropropoxy)mdole was was ejected t0 1<0 g of the starting alcohol The 
obtained as a colorless oil, 1.0 g. 15 was th cn concentrated to afford 3.8 g of a waxy, 

ANALYSIS: Calculated for C u H 12 ClNO: 63.01% C yeUow solid. This material was combined with 2.6 g from 

5.77% H 6.68% N Found: 63.25% C 5.61% H 6.65% N another run and the combined sample flash chromato- 

(B) 6-Fiuoro-3-[ 1- [3-[( lH-indol-7-yl)oxy]propyl]-4- graphed on silica gel, eluting first with ethyl acetate and then 

piperidinyi]-l,2-benzisoxazole hemtfumarate with 8% dlemylamine-ethyl acetate. Concentration of the 

A stirred mixture of 7-(3-chloropropoxy)-lH-indole (3.5 20 appropriate fractions afforded 3.0 g of the desired compound 
g, 0.017 mol), 6^fluorc^3-(4-pir«ridinyi)-1.2-ben2isoxazole as a yellow solid. The solid was converted to a fumarate salt 
(3.5 g, 0.017 mol), K^CC^ (2.3 g) and acetonitrile (60 ml) with fumaric acid in acetone, and then reversed to its free 
was refluxed for 11 hours. The reaction was poured into base. It was combined with another sample and the corn- 
water, and the aqueous mixture was extracted with ethyl ^ined sample (3.8 g) chromatographed on silica gel on 
acetate. The ethyl acetate was washed with water, dried 25 HPLC (4.5% methanol-dichloromethane as eluent). Concen- 
(MgS0 4 \ and the solvent was concentrated to afford a dark of * e appropriate tractions yielded 1.6 g of a yellow 
oil. The oil was flash chromatographed on silica gel. Upon s <* 4 A ftunarate salt was prepared to yield 2.1 g (16%) of 
concentration of the appropriate fractions. 3.0 g of a white, 6-flucxo-3-[H(2-pyr^^ 

^*yl T ^ so 53 f % ^^ 

was added. The mixture was briefly heated to reflux, and 

then stirred at ambient temperature for 1.5 hours. The EXAMPLE 90 

resultant insoluble white fumarate salt was collected and 6-Aceto-2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
afforded 4.2 g of product. Recrystallization of the salt from piperidinyljmethyl-l,4-benzodioxan 

dimethylforrnamide yielded 3.1 g (36%) of 6-fluoro-3-[l- 35 ( A ) 6-aceto-2-mesyioxymethyl-i,4-benzodioxan 
[3-r ( lH-indol-7-yi)oxy ] propyl] -4-piperidinyl]- L2- 6-Aceto-2-hydroxymethyl-l,4-benzodioxan (3.39 g, 16.3 

benzisoxazole hemifumarate as a white solid, m.p.- mmol) was dissolved in trichloromethane (100 ml). Triethy- 

213°-215° C. lamine (2.5 g) was added to mesylchloride (2.5 g, 1.35 eq) 

ANALYSIS: Calculated for C^H^F^d: 66.50% C at 0° C. The mixture was stirred for 2 hours at room 

5.80% H 9.31% N Found: 66.23% C 6.14% H 9.39% N 40 temperature. The mixture was then diluted, washed with an 

ice/dilute hydrochloric acid mixture (150 ml), washed with 

EXAMPLE 88 sodium bicarbonate and brine, dried over magnesium 

^ ™ ^r^t-j - .j. ,1*^ sulfate, and concentrated to yield 5.6 g. Following chroma- 

6-Huoro-341-(3-hydroxypror^i)^pir«ndmyl]-U- tography on a Si0 2 column, 3.64 g (78% yield) of 6-aceto- 

benzisoxazole 45 2-mesyloxymethyl-l,4-benzodioxan were obtained. 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l, ( B ) 6-aceto-2-[4-(6-fluoro-l T 2-benzisoxazol-3-yl)-l- 

2benzisoxazole (10.0 g, 0.045 mol). KaC0 3 (10.0 g), mpendinyl]mcmyl-l,4-benzo^oxan 
3-bromc-l-propanol (7.3 g, propanol (73 g, 0.046 mol) and . e * 

acetonitrile (200 ml) was refluxed for 3 hours. The reaction benzuoazdc (3.0 g. 13.6 mmoles) K 2 C0 3 (2 g 14.5 

was poured into H 2 0 and 7.1 g of a beige solid was 50 ^ olcs > and ^?^ 2 ^^ 

it * ^ rrr* - ti _ . L . c, (3.5 g, 12 mmoles) in acetonitrile (100 ml) was heated at 

coUected. THe nitrate was exacted with dichloromethane, refiu ^ fa 3 ^ M ^ end of ^ reaction ^ sM was 

and after concentration an additional 6.7 g of crude solid was remoyed m a rQtary cvaporator . ^ residue was 

harvested. The solids were combined and triturated with int0 dichloromethane (350 ml) and the insoiubles were 

refluxing ethyl acetate to afford 8.0 g of 6-fluoro-3-[l-(3- filtered off. The dichloromethane solution was concentrated 

hydroxypropyl)-4-piperidinyl]-l ^-benzisoxazole as an off- 55 anc [ the crude oil was purined by flash chromatography. The 

white solid. A sample (4.0 g) was rccrystallized from product thus obtained weighed 3.38 g (59%). Recrystalliza- 

ethanol-water(with charcoal treatment) to yield 2.4 g (40%) tion from ethanoi gave 6-aceto-2-[4-(6-fluoio-l,2- 

of the alcohol as a white solid, m.p.=140°-142° C. benzisoxazol-3-yl)-l-piperidinyl]methyl-l,4-benzodioxan 

ANALYSIS: Calculated for C 15 H l9 FN 2 0 2 : 64.73% C as light yellow crystals (3.2 g), m>p.=122°-123° C. 
6.88% H 10.06% N Found: 64.79% C 6.97% H 10.03% N 60 ANALYSIS: Calculated for C^H^FN^: 67.31% C 

5.65% H 6.83% N Found: 67.24% C 5.50% H 675% N 
EXAMPLE 89 EXAMPLE 91 

6-Huorc-3-[l-(2-pyrimidinoxy)propyl]-4- 2-[4-(6-Fluoro-U-benzisoxazol-3-yl)-l-piperidinyl] 
piperidinyl]-1.2-benzisoxazole fumarate 65 -methyl-1.4-benzodioxan 

To a stirred suspension of 6-fluoro-3-[l-(3- A stirred mixture of 6-fluoro-3-(4-piperidinyl)-L2- 

hydroxypropyl)-4-piperidinyl]-l,2-benzisoxazole (3.6 g, benzisoxazole (3.0 g, 13,6 mmoles), K,C0 3 (2.45 g, 17.7 
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mmolcs), 2-mcthanesulfonyloxymethyl-l,4-benzodioxan 
(3.35 g, 13.7 nimolc) in acctonitrile (ICjp ml) was heated at 
reflux for 12 hours. At the end of the reaction* the iasolubles 
were filtered and rinsed with dichloromethane. The organic 
solution was concentrated. The crude oil was purified by 
flash chromatography on a silica gel column. The fractions 
containing the pure product were pooled and concentrated to 
a light yellow oil (3.94 g, 74%). Crystallization from ethanol 
and petroleum ether gave 2-[4-(6-fluoro-l t 2-benzisoxazoi- 
3-yi)-l-piperidinyi]memyl-l,4-benzocuoxan as off-white 
crystals, 2.22 g. m.p.=86°-87° C. 

ANALYSIS: Calculated for C 21 H 21 FN 2 0 3 : 68.47% C 
5.75% H 7.60% N Found: 6833% C 5.75% H 7.51% N 

EXAMPLE 92 

2-[4-(6-Fluoro-l^-benzisoxazoi-3-yi)-l-piperidinyl] 
ethyl-1 ,4-benzodioxan 

(A) 2-mesylcxyethyl-l,4-benzodioxan 

To the compound 2-hydroxyethyl-l,4-benzodioxan 
(11.96 g) in dichloromethane (450 mi) was added triethy- 
lamine (0.12 mol. 10 ml). Mesyichloride (9.2 g) was then 
added dropwise and the reaction mixture was stirred for one 
hour at room temperature. After completion of the reaction, 
the solution was washed with water, brine, and concentrated 
to an oil, which was purified by chromatography on silica 
gel to yield 2-mesyioxyethyl-1.4-benzodioxan, 17.08 g. 

(B) 2-[4-(6-fluoro-l ,2-benzisoxazol-3-yl)- 1-piperidinyl] 
ethyl] - 1 ,4-benzodioxan 

A mixture of 6-fluoro-3-(4-piperidinyl)- 1,2- 
benzisoxazoie (4.7 g, 21 rnmoles), K^CC^ (3.5 g, 25.4 
mmolcs) and 2-mesyloxyethyM ,4-benzodioxan (5.5 g, 21.3 
mmoles) in acetonitriie (250 ml) was heated at reflux for 3 .5 
hours. At the end of the reaction, insolubles were filtered. 
The solid was washed with dichloromethane (200 ml). The 
solutions were combined and evaporated to an oil. This 
crude oil was purified by flash chromatography on a silica 
gel column. The material thus obtained was crystallized 
from ethanol. The 2-[4-(6-fluoro-l f 2-benzisoxazol-3-yl)-l- 
piperidinyl]ethyl]-l,4-benzodioxan crystals were collected 
and weighed 3.8 g, 48%, m.p.=112 o -113 0 C. 

ANALYSIS: Calculated for C 22 H 23 FN,0 3 : 69.09% C 
6.06% H 7.32% N Found: 69.17% C 6.02% H 7.31% N 

EXAMPLE 93 

6-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]-7-methoxy-l-tetralone 

(A) 6-(3 -chloropropoxy)-7-methoxy- 1-tetralone 

A mixture of 6-hydroxy-7-methoxy-l-tetralone (J. Org. 
Chenu 1985, 50. 4937) (1.5 g, 7.8 mmol), K^COs (1.7 g, 
12.3 mmol), and acetone (30 ml) was stirred at reflux under 
nitrogen for 45 minutes, The reaction was cooled to ambient 
temperature and a solution of l-bromo-3-chloropropane (1.9 
g, 12.1 mmol) dissolved in 8 ml acetone was dripped into the 
mixture. After total addition, the reaction was heated to 
reflux and stirred under nitrogen for 21 hours. The reaction 
was cooled to ambient temperature and filtered. The filter 
cake was washed well with acetone and the filtrate was 
concentrated to yield 2.0 g 6-(3-chloropropoxy)-7-methoxy- 
1-tetralone as an amber oil. 

(B) 6-f3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyi] 
propoxy] -7-methoxy- 1-tetralone 

A mixture of 6-fluoro-3-(4-piperidinyl)-i,2- 
benzisoxazole (0.78 g, 3.6 mmol), K 2 C0 3 (0.60 g, 4.1 
mmol), Kt (100 mg), 6-(3-chloropropoxy>-7-methoxy-l- 
tetralone (0.87 g, 3.2 mmol), and acctonitrile (50 ml) was 
stirred at reflux under nitrogen for 17 hours. The cooled 
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reaction was poured into 100 ml of water and the aqueous 
mixture was extracted with ethyl acetate. The ethyl acetate 
extract was washed with brine, dried with MgS0 4 and 
concentrated to yield 1,7 g of a brown oil. The oil was 
s purified by preparative HPLC (Waters Associates Prep 
LC/system 500) to afford L0 g of a light brown solid. This 
was combined with an additional sample (2.3 g total) and 
recrystallization from ethanol yielded L7 g. A subsequent 
recrystallization from ethanol gave 1.25 g (36%) of 6-[3- 
10 [4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]propoxy] 
-7-methoxy- 1-tetralone as a beige powder, m.p.=129°-131° 
C. 

ANALYSIS: Calculated for C^ 6 H 29 FN 2 0 4 : 69.01% C 
6.46% H 6.19% N Found: 68.77% C 6.43% H 6.16% N 

15 EXAMPLE 94 

N-[3-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l- 
piperidinyl]propyi]-6-acetyl-2-benzoxazoiinone 
(A) N-(3-chloropropyl)-2-benzoxazolinone 
To a stirred suspension of sodium hydride (7.8 g. 0.16 

20 mol, ether-washed) in dime%lformamide (75 ml) was 
added dropwise under nitrogen, 2-benzoxazolinone (20.0 g. 
0.15 mol) dissolved in o^emylforrnamide (150 ml). After 
complete addition the reaction was stirred at ambient tem- 
perature for 30 min, and then it was cooled to -5° C. with 

25 an ice-acetone bath. A solution of 3-chloro- 1-bromopropane 
(46.6 g, 0.30 mol) in a^emyifcrmarnide (50 ml) was added 
dropwise (temperature never exceeded 0° C). The reaction 
was allowed to reach ambient temperature and was stirred 
for 16 hours. The reaction was poured into water, and the 
aqueous mixture was extracted with ethyl acetate. The ethyl 
acetate was washed with water, dried (MgS0 4 ), and the 
extract concentrated to afford 21.9 g of a brown solid. The 
solid was recrystaliized from toluene-hexane to afford N-(3- 
chloropropyl)-2-benzoxazolinone as large needles, 15.6 g, 
m.p.=264°-266° C. 

35 (B) N-(3-chloropropyl)-6-acetyl-2-benzoxazolinone 

A mixture of N-(3-chloropropyl)~2-benzoxazolinone (8.5 
g, 0.04 mol), poiyphosphoric acid (100 g), and acetic acid 
(2.4 g, 2.3 ml, 0.04 mol), was stirred and heated at 100° C. 
for 2 hours. The hot solution was poured into ice-water to 

40 deposit a yellow gum. The mixture was extracted with 
dichloromethane, and insolubles were filtered. The dichlo- 
romethane extract was washed with water, dried (K 2 C0 3 ), 
and concentrated to afford 6.4 g of a slightly green solid 
This was recrystaliized from ethanol (95%) to yieid N-(3- 

45 chloropropyl)-6-acetyl-2-benzoxazolinone as a brown solid, 
3.5 g, mp.=100°-103° C. 

(C) N-[3^4-(6-fiuoro-l,2-benzisoxazol-3-yl)4-piperidinyl] 
propyl] -6-acetyl-2-benzoxazolinone 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzoisoxazole (2.0 g, 0.009 mol), N-(3-chloropropyl)-6- 

50 acetyl-2-benzoxazolinone (2.4 g, 0.009 mol), K^CO^ (3.6 g), 
a few crystals of KL and acetonitriie (50 ml) was stirred and 
refluxed for 13 hours. The reaction was poured into water, 
and a dark, brown solid that separated was collected to 
afford 3,3 g of crude product. The solid was chromato- 

55 graphed on a Waters Prep 500 HPLC. Concentration of 
appropriate fractions afforded 2.3 g of a yellow solid, and 
recrystallization from ethyl acetate yielded 1.2 g (31%) of 
N-[3-[4-(6-fluoro-l,2-benzisoxazoi-3-yi)-l-piperidinyl] 
propyl] -6-acetyl-2-benzoxazolinone. rrLp.=152°-154° C. 

6o ANALYSIS: Calculated for C^E^FN^: 65.89% C 
5.53% H 9.61% N Found: 65.67% C 5.48% H 9.52% N 

EXAMPLE 95 

N-[3-[4-(6-fiuoro-U-benzisoxazol-3-yl)-l- 
65 piperidmyl]propyl]phmalimide 

A mixture of 6-fluoro-3-(4-piperidinyl)-1.2- 
benzisoxazole (6.44 g, 29.1 mmole), K 2 C0 3 (6.4 g, 46 
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mmoles), N-(3-bromopropyl)phthaiimide (8.4 g, 31 The exude crystals (5.9 g) were collected. The mother liquor 

mmoles) in acetonitrile (150 mi) was heateji at reflux for 3.5 was concentrated to a solid (5.5 g). Purification was by flash 

hr. The insolubles were filtered. The solvent was removed at chromatography over a silica gel column. The product (3.8 

reduced pressure and the residue was purified by silica gel g) thus purified was recrystallized from ethanol (70 ml) to 

column chromatography to give N-[3-[4-(6-fluoro-L2- 5 give 148 g of N-[4-[4-(6-fluoro- U-benztsoxazoi-3-yl)-l- 

benzisoxazol-3-yi)4-piperidinyl]propyl]phthalimide as a piperidinyl]butyi]phmaliniide as white crystals, ni.p.= 

white solid. Recrystailization from ethanol yielded 9.8 g 144M46 0 C 

(83%) of off-white crystals, m.p.=129M30° C. ANALYSIS: Calculated for C 24 H 24 FN 3 0 3 : 68.39% C 

ANALYSIS; Calculated for C^U^FS s 0 3 : 67.89% C 5.74% H 9.97% N Found: 68.34% C 5.74% H 9.84% N 

5.44% H 10.31% N Found: 67,49% C 5.38% H 10.13% N W 

EXAMPLE 99 

EXAMPLE 96 

l-(4-Aininobutyl)-4-(6-fluoro-l,2-benzisoxazol-3- 

l-(3-Animopropyi)^6-fluoro-l,2-beiizisoxa2ol-3- yl)piperidine dihydrochloride 

yl)piperidine dihydrochloride 15 

A mixture of N-[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl) 

A mixture of N-[3-[4-(6-fluoro-l,2-benzisoxazoi-3-yl)-l- piperidinyl]butyl]phthalimide (6.9 g, 16.4 mmoles) and 

piperidmyl]propyi]phthalimide (8.5 g, 21 mmoles), hydra- hydrazine monohydrate (1.64 g, 32.8 mmoles) in methanol 

zine monohydrate (1.5 g, 30 mmoles) in methanol (60 ml) (70 ml) wa s heated at reflux for 3 hours. At the end of the 

was heated at reflux for 2 hours. At the end of the reaction, reaction, methanol was removed to leave a crude solid. This 

methanol was removed to leave a crude solid. To this was 20 was dissolved in water and acidified with HCi to pH 2. The 

added water (60 ml), then the mixture was acidified with insolubles were filtered. The aqueous solution was basified 

HCI to pH 1. The insolubles were filtered with the aid of a w fth 50% NaOH, and then extracted with dichloromethane. 

pad of celite. The aqueous solution was basified with 50% The dichloromethane solution was washed with water and 

NaOH. (pH 13), then extracted with dichloromethane. The brine, and then dried over MgS0 4 , The solvent was removed 

combined dichloromethane solution was washed with brine, t0 a co iorless oil: 4.48 g. This oil was treated witli 2.5 

then dried to a colorless oil (4.5 g). The analytical sample equivalents of HCI in ethanol. The solid was collected. 

(1.5 g) was prepared by treating the oil with HQ in ethanol Recrystailization from ethanol (65 ml) and methanol (20 ml) 

at 0° C. The l-(3-aminopropyl)-4-(6-fluoro-l,2- g ave 2.0 g of i-(4-anunobutyl)-4-(6-fluoro-l,2- 

benztsoxazol-3-yi)piperidine dihydrochloride was obtained benzisoxazol-3-yl)piperidine dihydrochloride as white 

as white crystals, 2.03 g, m.p.=23 1°-234° C. 30 crystals, m.p.=234°-237° C. 

ANALYSIS: Calculated for C ls K 7O F$ 3 0 t 2HCl: 51.44% ANALYSIS: Calculated for C 16 H 22 FN 3 0.2HCi: 52.75% 

C 6.33% H 12.00% N Found: 51.35% C 6.49% H 11.90% c 6.64% H 11.53% N Found: 52.37% C 6.59% H 11.07% 

N N 

EXAMPLE 97 35 EXAMPLE 100 



cis-2-[3-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l- 
piperidinyl]pror^l]-hexaliydro-lH-isoindole- 1 3- 
dione hydrochloride 

A mixture of l-(3-arninopropyl)-4-(6-fluoro-1.2- 
benasoxazol-3-yl)piperidine (3.01 g, 10.8 mmoles) and 
cis-l^-cyclohexane-dicarboxyiic anhydride (1.9 g, 123 
mmoles) in dry pyridine (30 ml) was heated at refiux for 16 
hours. The dark brown solution was concentrated to dryness 
on a rotary evaporator. The crude residue was purified twice 
by flash chromatography over a silica gel column. The pure 
product thus obtained weighed 2.5 g (67%). This was 
converted to the hydrochloride salt by treatment with HCI in 
ethanol (50 mi). The cis-2-[3-[4-(6-fluoro-12-benzisoxa2ol- 
3-yl)- l-piperidinyl]propyl]-hcxahydro- 1 H-isoindole- 13 - 
dione hydrochloride crystals so obtained weighed 3.0 g, 
m.p.=242°-245° C 

ANALYSIS: Calculated for C^H^FN^HCi: 61.14% 
C 6.50% H 934% N Found: 6132% C 632% H 9.27% N 

EXAMPLE 98 

N-[4-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l- 
piperidinyl]butyl]phmaiirnide 

A mixture of 6-fluoro-3-(4-piperidinyl)-L2- 
benzisoxazole (5.5 g, 25 rnmoie), 4-bromobutylphthalimide 
(8.0 g, 283 mmoles, 1.13 eq), K^C0 3 (4.55 g, 32 mmoles) 
in acetooitrile (100 ml) was heated at reflux for 3 hr. At the 
end of the reaction, the mixture was filtered. The insolubles 
were washed with dichloromethane (200 ml). The organic 
solution was concentrated gradually to allow cystallizatioa 



cis-2-[4-[4-(6-Fluoro-l,2-ben2isoxa2ol-3-yl)-l- 
piperidinyl]butyl] -hexahy dro-lH-isoindole- 13- 
^ dione hydrochloride 

A mixture of l-(4-aminobutyl)-4-(6-fiuoro-l>2- 
benzisoxazol-3-yl)piperidine (4.7 g, 16.1 mmoles) and cis- 
1,2-cyclohexanedicarboxylic anhydride (3.23 g, 21 mmoles) 
in pyridine (45 ml) was heated at reflux for 8 hours. At the 

45 end of the reaction, pyridine was removed to dryness. The 
crude product was purified on a silica gel column. The 
material thus obtained weighed 3.18 g (45%) as a clear oiL 
This oil was dissolved in ethanol (15 ml), then was treated 
with HCI in ethanol (45 ml). Crystallization took place upon 

so cooling. The crystals were collected. 3.2 g, nxp.=229°-23 1° 
C. 

ANALYSIS: Calculated for C^HaoFNgOa.HCl: 62.13% 
C 6.73% H 9.06% N Found: 61.79% C 6.68% H 8.92% N 

55 EXAMPLE 101 

l-[4-[3-[4-(6-Fluoro-l^-ben2isoxazol-3-yl)-l- 
piperiainyl]propyl]thio]-3-methoxyphenyl]ethanone 
(A) l-[4-[(3-chloropropyl)thio]-3-methoxyphenyl]ethanone 

60 A mixture of I-(4-thio-3-methoxyphenyi)ethanone (10.0 
g, 0.0549 mol), potassium carbonate (9.0 g, 0.0651 mol), 
and acetone (100 mi) was stirred at reflux under nitrogen for 
30 minutes. The reaction was cooled to ambient temperature 
and a solution of l-bromo-3-chloropropane (6.5 ml, 9,5 g, 

65 0.0604 mol) dissolved in acetone (25 ml) was dripped into 
the reaction. After complete addition, the reaction was 
heated to reflux and stirred under nitrogen for 17 hours. 
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After the reaction was carried to substantial completion, the 
reaction mixture was filtered and the resulting filter cake was 
washed with acetone. The filtrate was Concentrated to pro- 
vide an amber oil. A small sample was solidified by tritu- 
ration with hot cyclohexane to provide l-[4-[(3- 
chloropropyl)thio]-3-mcthoxyphenyl]ethanofle as a yeilow 
solid, 11.7 g, m.p. 53*-55° C. 

(B) l-[4-[[3-[4-(6-fiuoro-l^.benzisoxazol-3-yl)-i- 
piperidinyl]propyl]thio]-3-methoxyphenyl3ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (3.0 g, 0.0136 mol), l-[4-[(3-chloropropyl) 
thio]-3-methoxyphenyl]ethanone (3.5 g, 0.0136 mol), 
K 2 C0 3 (2.3 g, 0.0166 mol), KI (200 rag) and CH 3 CN (100 
ml) was stirred at reflux under nitrogen for 7.5 hours and 
then was left at ambient temperature for 65 hours. The 
reaction was poured into water and the aqueous mixture was 
extracted with ethyl acetate. The ethyl acetate extract was 
washed twice with water, once with brine and dried over 
MgS0 4 , The solvent was removed in vacuo to afford 6.8 g 
of a light brown oil. The sample was purified by flash 
chromatography. Concentration of appropriate fractions 
yielded 3,0 g. Recrystallization from ethanol provided 2.4 g 
(41% of l-[4-[3-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)4- 
piperidinyl]propyl]thio]-3-methoxyphenyl]ethanone as a 
beige solid, irtp. 93°-95° C. 

ANALYSIS: Calculated for C^H^FN^S: 65.14% C 
6.15% H 633% N Found: 64.66% C 6.17% H 6.26% N 

EXAMPLE 102 

4-(6-Huoro-L2-benzisoxazoi-3-yl)-H4-(2- 
methoxyphenyl)]butylpiperidine maleate 

(A) 2-(4-bromobutyl)anisole 
2-Bromoanisole (2.0 g, 1.07 mmol) in tetrahydrofuran (20 

ml) was cooled to -78° C. under nitrogen and secondary 
butyllithium (13M, 10 ml, 1.3 eq) was charged into the 
resulting solution for two hours. The solution was quenched 
with 1,4-dibromobutanc (3.2 g) and allowed to stir at 
ambient temperature overnight The mixture was diluted 
with ethyl acetate, washed with water and brine, and con- 
centrated to an oil. Following chromatography on a Si0 2 
column, 2.4 g of 2-(4-bromobutyl)anisole were obtained. 

(B) 4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-(2,- 
methoxyphenyl)butyIpiperidine maleate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (2.36 g, 10.7 mmole), K 2 C0 3 (2 g, 14.5 
mmoles) and 2-(4-bromobutyl)anisole (2.4 g, 10 mmoles) in 
acetonitrile (100 ml) was heated at reflux for 2.5 nr. At the 
end of reaction, the solvent was removed. The residue was 
extracted into dichloromethane (200 ml) and filtered. Hie 
dichloromethane solution was concentrated. The crude oil 
obtained was purified on a flash chromatography column. 
The material thus purified was a light yellow oil (2.73 g, 
53%). This oil was dissolved in ethanol and treated with 
maleic acid (607 mg, 1.0 cq) in ethanol. The 4-(6-fluoro-l, 
2-benzisoxazol-3-yi)-l-(2*-mcthoxyphenyl)butylpiperidine 
maleate crystals formed on concentration and subsequent 
cooling to 0° C. These were collected and dried to yield 2.05 
g. m.p.=132°-133° G 

.ANALYSIS: Calculated for C 23 H, 7 FN 2 0 2 .C 4 H 4 0 4 : 
65.05% C 6.27% H 5.62% N Found: 65.25% C 630% H 
5.70% N 

EXAMPLE 103 

l-[4-[4-[ l-( 13-Dithan-2-yl)ethyl]phenyl3butyl] -4- 65 
(6-fluoro- L2-benzisoxazol-3-yl)piperidine 
(A) 4-bromo-l-(13-dithian-2-yl)ethylbenzene 
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To the compound p-bromoacetophenone (36.85 g, 0.185 
mol) in trichloromethane (300 ml) was added 1,3- 
propanedithiol (25 g, 0.23 mol) and boron trifluoride ether- 
ate (3 ml), The resulting mixture was stirred at room 
5 temperature for 48 hours. The mixture was diluted with 
dichloromethane (500 ml), washed twice with 10% sodium 
hydroxide (200 ml), water, and brine, and then dried 
(Na 2 S0 4 ). The product was concentrated to an oil. A portion 
was stirred with ether (100 ml) and a crystalline product was 
10 formed. The crystalline product was recovered by filtration 
and purified by recrystallization to yield 4-bromo-l-(13- 
dithian-2-yl)cthylberizcne, 

(B) 4-(4-brornobutyl)-l-( l,3-dithian-2-yl)ethylbenzene 
A solution of 4-bromo-l-(13-dithian-2-yl)ethylbenzene 

15 (27.2 g, 94 mmoles) in tetrahydrofuran (200 ml) was 
charged with sec-butylHthium (99 ml, 1.3M in cyclohexane, 
0.13 mole) dropwise at -78° C. under nitrogen. The mixture 
was stirred at ambient temperature for 1.5 hours, and then 
quenched with 1,4-dibromobutane (42 g, 0.2 mole). After 
20 being stirred for 3 hours, the mixture was poured into ethyl 
acetate, and then washed with water and brine. The organic 
solution was then dried (Na 2 S0 4 ) and concentrated to an oil. 
The crude product was purified by flash chromatography 
over silica gel column. The 4-(4-bromobutyl)-l-{13- 
25 dithian-2-yl)ethylbenzene thus purified was a light oil 223 
g- 

ANALYSIS: Calculated for C 15 H 2i BrS 2 : 52.17% C 
6.13% H Found: 52.60% C 6.25% H 

(C) l-[4-(l,3-dithian-2-yl)ethyi]phenyl-4-(6-fiuoro-L2- 
30 benzisoxazol-3-yl)butylpiperidifle 

A mixture of 6-fluoro-3-(4-piperidinyl)-1.2- 
benzisoxazole (5.4 g, 24.5 mmoles), K 2 C0 3 (4.2 g, 30 
mmoles), 4-(4-bromobutyl)-i-(i,3-dithian-2-yl) 
ethylbenzene (8.5 g, 24,6 mmoles) in acetonitrile (200 ml) 
35 was heated at reflux for 2.5 hours. At the end of the reaction, 
the mixture was filtered and the solvent was concentrated. 
The crude (13 g) was purified by flash chromatography over 
a silica gel column. The material thus purified (8.67 g; 72%) 
was recrystallized from ethanol (50 ml) and hexane (100 ml) 
40 to afford 6.6 g of l-[4-(13-dithian-2-yl)ethyl]phenyl-4-(6- 
fluoro-1.2-fcenzisoxazol-3-yi)butylpiperidine as light yellow 
crystals, m.p,=108°-110° C. 

ANALYSIS: Calculated for: 66.91% C 6.86% H 5.78% N 
Found: 66.72% C 6.76% H 5.71% N 

45 

EXAMPLE 104 

l-[4-(4 , -Acetophenyl)butyl]-4-(6-fluoro-L2- 
benzisoxazol-3-yl)piperidine 

A solution of l-[4-(13-cfithian-2-yl)ethylpheDyl]butyl-4- 
(6-fluoro-L2-benzisoxazol-3-yl)piperidine (5.6 g, 11.6 
mmoles), water (5 ml), and methanol (30 ml), in acetone (50 
ml), was treated with mercury (II) perchlorate trihydrate (5 
g, 1.1 eq.) at room temperature. After 30 minutes, the 
reaction was completed. The solids were filtered, and the 
solvent was removed on a rotary evaporator. The crude 
product was dissolved in ethyl acetate (500 ml) and washed 
with water, brine, then dried over N^SCV The solvent was 
removed to give a crude oil. The purification was by flash 
chromatography over a silica gel column. The oil thus 
obtained (2.67 g, 50%) was combined with LI g of oil 
prepared in the same fashion. Crystallization from ethanol 
(10 ml) and hexane (20 mi) yielded l-[4-(4 , -acetophenyi) 
butyI]-4-(6-fluoro-12-benzisoxazol-3-yi)piperidine as off- 
white crystals, 232 g, m.p.=85°-86° C. 

ANALYSIS: Calculated for C^H^FHA: 73.07% C 
6.90% H 7.10% N Found: 72.68% C 7.05% H 7.09% N 
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fied to a white solid (50.2 g). An 8-0 g sample was flash water to yield 2.2 g (51%) of l-[3-acetylamiao-4-(3- 

chromatographed on silica gel with $0% ethyl acetate- chioropropoxy)phenyi] ethanone as a white solid. m.p.= 

hexane as eluent. Concentration of appropriate fractions 124°-126° C, 

m r 2 ul g Jri 0) ° f L 4 -( 3 - chlor °P r °Po^y)-3- ANALYSIS: Calculated for C 13 H 16 C1N0 3 : 57.89% C 
methoxybenzaldehyde as a white solid rr,p.=53°-55° C. s 5M% H 5.19% N Found: 57.08% C 5.85% H 5 13% N 

ANALYSIS: Calculated for C U H 13 C10 3 : 57.78% C 

5.73% H Found: 57.21% C 5*52% H EXAMPLE 113 

EXAMPLE 110 N-[2-[3-hydroxypropoxy]phenyl]acctamide 

10 

6-Fluoro-3-(3-pyrrolidinyl)-l^-faenzisoxazole A stirred mixture of 2-hyaroxyphenylacetamide (10.0 g t 

hydrochloride 0.066 mol), K^COj (6.9 g), 3-bromopropanol (12.8 g, 0.012 

a mWtnrA rif i fli 1 o u - , , ,x i mol >< and acetone (250 ml) was refluxed for 16 hours. The 

J ™ re K of 3 : (6-fluoro-L2-benzi S oxazol-3-yl)-l- reaction ntalIC was to cool afld ^ ft wag 

pyrrouainyicarooxyuc acid ethenyl ester (5.1 g, 18.4 mmoi mtcrc(L -p^ mtratc 

was concentrated to yield 19.0 e of a 

heated at reflux for 3.5 far. At (he end of the reaction, the apparatus aad 1L2 (82%) of a viscous> ora 0 S n was 

solvent was reduced to about 30 ml on a rotary evaporator collected. The oil solidified upon standing. An analytical 

and the mixture was cooled to 0° C for 2 far. The crystals sample was obtained by ^oyiuiMtton from ethyl acetate 

'i ™ « * ^ ed ;f,f i 80 ™ 1 20 t0 ^ the as a * ophite solid m.p.=78*-80° C. 

alcohol. The 6-fluoro-3-(3-pvrrohdinyl)-l,2-ben2isoxazole 20 AMATVCTC ^ , w , . _ „ x * „ 

hydrochloride product weighed 3.09 g (69%) mp» ™^ S J S: for c n H i5N0 3 : 63.14% C 

22 5 o_227 0 C. 7 ' 23% H 6,69% N Fouad ' 63 ' 10% C 732% H 6M% N 

ANALYSIS: Calculated for C n H u rW}.HCl: 54.44% C EXAMPLE 114 

4.99% H 11.54% N Found; 54.35% C 4.99% H 11.38% N 
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EXAMPLE 111 



4-[4-(6-Fluoro-l^-benzisoxazol-3-yl)-l-piperidinyI) 
butyl bromide 



l-[4.[3-[4^5_Pluoro-l^-benzisoxazol-3-yl)-l- A mixture of 6-fiuoro-3-(4-piperidinyl)-L2- 

pir^toyl]r^pylamino]^-hyaroxyphenyi]ethanone benzisoxazole (12 gm, 55 mmol), K 2 C0 3 (13 gm) and 

A mixture of N-[3-[4-(6-fiuoro-U-benzisoxazol.3.ylVl. 3 ° f P* 93 f™ 4 L? ^ ™ ^1°" 

piperidmyl]propyl-6-ac e tyl-2-benzoxazoiinone (6.0 g, ?°° M ) was s fT d ^^t 6111 ^^ overnight. The 

0.014 mol) and 10% aqueous sodium hydroxide (50 ml) was ? ^ soiu£i ™ was concen " 

stirred andrefluxedfor 40 minutes. Water was added and the T T ^ CTashed ° Ut ^P^* was 

reaction was made acidic with 5% hydrochloric acid. Sat* 35 mtered t0 yield 14A6 ** (73% >' ^43^245° C. 

rated Na 2 C0 3 was added until effervescence ceased. The ANALYSIS: Calculated for C 16 H 2O BrFN 2 0: 54.09% C 

aqueous mixture was extracted with dichloromethane. The 5t67% H X89% N Found: 54.13% C 5.52% H 7.83% N 

dichloromethane extract was washed (water), dried (K 2 C0 3 ) ttv ax^pt cue 

and concentrated to afford 2.6 g of a tacky solid The crude EXAMPLE 115 

solid was treated with saturated NaHC0 3 , and extracted into ^ .n,/™,, , nu , 0 „ , 

dichloromethane. The dichloromethane was washed (brine * Wo-Eluoro-l S-ben^oxazcW-ylH- 

and then water), and dried (MgS0 4 ). The organic extact pipenndmyl]ethyl acetate fumarate 

was then concentrated to yield 2.4 g of a brown solid, which A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 

was combined with another sample to yield 5.0 g. This benzisoxazole (3.0 gm, 13,6 mmol)* K 2 C0 3 (3.5 gm, 25 

sample was flash chromatographed on silica. A small sample 45 mmoi), 2-bromoethyl acetate (4 gm, 26.5 mmol) in aceto- 

(0.25 g) was recrystallized from toluene to yield l-[4-[3-[4- nitrile (50 ml) was heated at reflux for 4 hr. After cooling to 

(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] room temperature, the inorganic salts were filtered and 

propylamino]-3-hydroxyphenyl]ethanone as a brownish washed with DCM (dichloromethane 50 ml). The organic 

solid, 0.15 g, nxp,=150°-152° C. solvent was removed on a rotary evaporator to give an oil. 

ANALYSIS: Calculated for C^E^FNgC^: 67.14% C 50 The oil y product was purified on a flash chromatography 

6.37% H 10.21% N Found: 67.54% C 6.58% H 9.95% N column (60 gm of Si0 2 ; eluted with MeOH 2%^% in 

DCM). The pure product thus obtained weighed 4.43 gm. 

EXAMPLE 112 This oil was dissolved in ethanol and treated with a solution 

1 i t « of famaxic add ( 12 in elfaanol. The salt crystallized out 

l-[3-A C etylarnino-4-(3-chloropropoxy3phenyl] at room temperature to yield 3.44 gm (57%), m.p.= 

ethanone 154^-155° C 

A stirred mixture of l-[3-acetyIarriino-4-hydroxyphenyl] ANALYSIS: Calculated for C i6 H i9 FN 2 0 3 .C 4 H 4 0 4 : 

ethanone (7.7 g, 0.04 mol), K 2 C0 3 (5.7 g), 3-chloro-l- 56.86% C 5.49% H 6.63% N Found: 56.75% C 5.41% H 

bromopropane (8.9 g, 0.056 mol), and acetone (100 ml) was 6.54% N 
refluxed for 16 hours. The reaction was allowed to cool to 60 

ambient temperature, and filtered. Concentration of the EXAMPLE 116 
filtrate yielded 8.5 g of a white solid. The solid was 

recrystallized from toluene and then from ethanol to afford N-[2-[4-(6-Fluoro-l,2-benzisoxazol-3-yi)-l- 

6.5 g of an off-white solid. A 3.3 g sample of this material piperidinyl]ethyl]morphoiine 

was flash chromatographed on silica gel. Concentration of 65 A mixture of 6-fluoro-3-(4-piperidinyl)-i 2- 

the appropriate fractions afforded 2.8 g of a white solid. The benzisoxazole (3.0 gm. 13.6 mmol), 2-chloroethyl morpho- 

solid was recrystallized from toluene and then from ethanol- line hydrochloride (4.46 gm. 29.7 mmol) and £>C0 3 (7.3 
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EXAMPLE 105 

l-[4-[3-[4-(6-Flua:o-U-benzisoxaiol-3-yl)-l- 
piperidiiiyl]propylainino]-3-methoxyphenyl] 
ethanone 

To a stirred suspension of sodium hydride (0.37 g. 0.007 
mol of a 50% oil dispersion) in dimethylformamide (20 ml) 
was added, dropwise, i-[4-[3-[4-(6-fluoro-l,2- 
benzisoxazol-3-yi)-l-piperidinyl]propylamino]-3- 
hydroxyphenyl]ethanone (2.9 g, 0.007 mol) dissolved in 
dimethylfoimamide (25 ml). The reaction was stirred at 
ambient temperature for 15 minutes, and then it was cooled 
with an ice bath to about 5° C.« whereupon methyl iodide 
(L0 g, 0.007 mol) in dimemyiformamide (1 ml) was added 
dropwise. The reaction was stirred at ambient temperature 
for 30 min, and then water was added The resulting aqueous 
mixture was extracted with ethyl acetate, the extract washed 
with water, dried (MgS0 4 ), and the solvent was concen- 
trated to afford 4.9 g of a brown oil* which solidified on 
standing. The solid was flash chromatographed on silica geL 
The appropriate fractions were concentrated to yield 2.7 g of 
product as a yellow solid Recrystallization from toluene- 
hexane yielded 2.0 g (67%) of analytically pure l-[4-[3-[4- 
(6-fluoro-L2-benzisoxazol-3-yl)-l-piperidinyl] 
propyIamino]-3-methoxyphenyl]ethanone as a yellow solid 
m.p.=96°-98° C. 

ANALYSIS: Calculated for C^H^F^CV 67.75% C 
6.63% H 9.88% N Found: 67.93% C 6.72% H 9.80% N 

EXAMPLE 106 

(2,4-Difluorophenyl)-(l-(r^ienylmethyl)-3- 
pynolidinyl]methanone oxalate 

In a 1 1 round bottom flask, a solution of ethyl-N-benzyl~ 
3-pyrroiidine carboxyiate (21.8 g, 11.7 ramoles) in 140 ml of 
6N HC1 was heated at reflux for 2.5 hours. The solution was 
cooled and the solvent was removed to dryness with a 
vacuum pump. The residue was then treated with thionyl 
chloride (100 ml) for 16 hours at room temperature. After 
the reaction, the excess thionyl chloride was vacuum 
stripped to dryness (60° C, 4 hrs). To the residue in the flask 
was added 13-difluorobenzene (30 g, 26 mmoies) followed 
by aluminum chloride (25 g, 18.7 mmoies) in portions at 
room temperature. When the mixture turned homogeneous 
(in about 10 minutes) it was then heated at 55° C. for i hour. 
After the reaction was complete, excess L3-difluorobenzene 
was removed under reduced pressure. The residue was 
partitioned between ice/water and dichloromethane (700 ml) 
and basified with 50% NaOH solution to pH 10. The 
dichloromethane solution was washed with water and brine, 
then dried over anhydrous MgS0 4 . The solvent was stripped 
and the crude oil (31 g) was purified by flash chromatogra- 
phy over a silica gel column. The pure product thus obtained 
weighed 26 g (74%) as a yellow oiL An analytical sample 
was prepared by dissolving 4.2 g of the oil in ethanol and 
treating with an ethanol solution of oxalic acid (1.33 g, 14.8 
mmoies). To the mixture was added ether dropwise to cause 
crystallization, Recrystallization from ethanol and ether 
gave 2.63 g of (2,4-difluorophenyl)[l-(phenylmethyi)-3- 
pyrrolidinyljmethanone oxalate as white crystals, m.p.= 
114 0 -116 0 C. 

ANALYSIS: Calculated for C 20 H 19 FN0 5 : 61.38% C 
4.89% H 3.58% N Found; 61.16% C 4.80% H 3.60% N 

EXAMPLE 107 

6-Huoro-3-[ l-phenylmethyl)-3-pyrrolidinyl]- 1 2- 
benzisoxazole fumarate 
(A) (2,4-dmuorophenyl)[l-(phenylmethyl)-3-pyrrolidinyl] 
methanone oxime 
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To the compound (2,4-difluorophenyl)[l-(phenylmethyl) 
-3-pyrrolidinyl]methanone (22 g) in 95% ethanol (350 ml) 
and water (100 ml) was added NH 2 0H.HC1 (10.1 g) and 
ammonium acetate (12.7 g, 2.1 eq). The resulting mixture 

5 was refluxed for 3.5 hours. The mixture was then allowed to 
stir at room temperature for 24 hours. The reaction mixture 
was concentrated to remove ethanoL poured into water (500 
ml), and extracted with dichloromethane (500 ml). This was 
followed by washing with water, brine, and drying over 

10 magnesium sulfate. The product was concentrated to an oil 
and purified by column chromatography to yield 12 g of 
(2,4-difluorophenyl)[l-(phenylmethyl)-3-pyrrolidinyl] 
methanone oxime. 

(B) 6-fluoro-3-[ l-(phenylmethyl)-3 -pyrroiidinyl]- 1 ,2- 

15 benzisoxazole fumarate 

A mixture of (2.4-difluorophenyl)[l-(phenyimethyl)-3- 
pyrrolidinyi]methanone oxime (10.8 g, 34.2 mmoies), potas- 
sium hydroxide (10 g), water ( 100 ml), and ethanol (100 ml) 
was heated at reflux for 2 nr. At the end of the reaction, the 

20 solution was cooled and ethanol was removed on a rotary 
evaporator. The aqueous mixture was diluted with water 
(100 ml) then extracted with dichloromethane (500 ml). The 
organic solution was washed with bnne and dried over 
anhydrous MgS0 4 . The solution was concentrated to an oil 

25 (9.8 g). The crude product was purified by flash chroma- 
tography over a silica gel column. The product thus obtained 
weighed 4.46 g (44%) as a light yellow oil. The oily product 
was dissolved in ethanol, and then treated with a solution of 
fumaric acid (1.73 g, 1.0 eq) in ethanol. Crystallization took 

30 place slowly with the addition of isopropyl ether. Recrys- 
tallization from ethanol (15 ml) gave 4.6 g of 6-fiuoro-3- 
[l-(phenylmetnyl)-3-pyrrolidinyl]-ia-benzisoxazole fuma- 
rate as white crystals, m.p.=142°-144° C. 

ANALYSIS: Calculated for C 22 H 21 FN 2 O s : 64.07% C 

35 5.13% H 6.81% N Found: 64.11% C 5.05% H 6.89% N 

EXAMPLE 108 

(E)- l-[4-[(4-bromo-2-butenyl)oxy]-3- 
40 methoxyphenyl] ethanone 

A mixture of 4-hydroxy-3-methoxyacetophenone (10 g, 
59 mmoies), K 2 C0 3 (10 g, 1.2 q) and l,4-dibromo-2-butene 
(>95% trans, Aldrich, 18 g, 1.2 eq) in acetone (500 ml) was 
heated at 55° C. for 3 nr. At the end of the reaction, the 

45 solvent was concentrated. The crude product was extracted 
into dichloromethane (750 ml) and the insolubles were 
filtered; then the solution was concentrated again to an oiL 
Purification on a silica gel column (Si0 2 , 100 g, eluted with 
dichloromethane) yielded 7.25 g (40%) of white solid 

50 Recrystallization from ether gave analytically pure (E)-l- 
r4-[(4-bromo-2-butenyl)oxy]-3-methoxyphenyl]ethanone 
(3.91 g),m.p.=71 0 -72°C. 
ANALYSIS: Calculated for C 13 H l5 Br0 3 : 52.19% C 

55 5.50% H Found: 52.12% C 4.94% H 

EXAMPLE 109 

4-(3-Chloropropoxyl)-3-methoxybenzaldehyde 

60 A mixture of vanillin (30.4 g, 0.2 mol), K 2 C0 3 (27.6 g) 
and acetone (150 ml) was stirred and refluxed for 0.5 hours. 
Heating was removed and l-bromo-3-chloropropane (40.8 
g, 0.26 mol) in acetone was added dropwise. The reaction 
was stirred and refluxed for 16 hours, and then it was poured 

65 into water. The aqueous mixture was extracted with diethyl 
ether, the extract was dried (MgS0 4 ). and the solution was 
concentrated to afford an oil, which upon evacuation solidi- 



5.658,911 



89 

gnu 22 eq) in acetonitriie (60 mi) was heated at reflux for 
24 hr. The crude mixture was diluted with DCM and filtered. 
The solvent was concentrated to an oil ("7.1 gm). Purifica- 
tion on a silica gel column (55 gm, Si0 2 , eiuted with 
MeOHrDCM) yielded a solid product weighing 4 gm. 5 
Recrystailization from hot ethanol yielded 2.1 gm (48%), 
m.p.=131°-132° C. 

ANALYSIS: Calculated for C 18 H 24 FN 3 0 2 : 64.84% C 
7.26% H 12.60% N Found: 64.80% C 7.09% H 12.77% N 

10 

EXAMPLE 117 

N-[2-[4-(6-Fluoro-U-benzisoxazol-3-yi)-l- 
piperidinyl]emyllphmalimidc 

A mixture of 6-fluoro-3-(4-piperidinyi)-1.2- 15 
benzisoxazole (5.15 gm, 23.4 mmol), K 2 C0 3 (4.2 gm, 30.4 
mmol) and 2-bromoethyl phthaiimide (7. 13 gm, 28 mmol) in 
acetonitriie (250 ml) was heated at reflux for 3,5 hr. The 
solids and solvent were removed The residue was purified 
by flash chromatography (Si0 2 , 110 gm, eiuted with 2-4% 20 
CH 3 OH:DCM). The product thus obtained weighed 7.8 gm 
(84%). Part of the material was recrystallized to give 2.35 
gm of off white crystals, m.p.=148 0 -149 0 C. 

ANALYSIS: Calculated for CaJH-oFNgC^: 67.17% C 
5.12% H 10.68% N Found: 67.01% C 5.20% H 10.76% N 

EXAMPLE 118 

2-[4-(6^Huoro-l^-benzisoxa2oi-3-yi)-l-piperidinyl] 

ethyl methyl ether fumarate 30 

A mixture of 6-fluoro~3-(4-piperidinyl)-l,2- 
benzisoxazoie (3.75 gm, 17 mmol), K 2 C0 3 (3 gm, 21.7 
mmol), bromoethyl methyl ether (2.84 gm, 20.4 mmol) in 
acetonitriie (150 ml) was heated at reflux for 3.5 hr. The 35 
reaction was cooled. The inorganics were filtered and rinsed 
with DCM. The organic solution was concentrated down to 
an oil (7 gm). Purification on a flash chromatography 
column (Si0 2 , 45 gm; eiuted with methanol/DCM) gave a 
light yellow oil as product (4 gm, 87%). This oil was ^ 
dissolved into ethanol and treated with a solution of fumaric 
acid (1.67 gm) in ethanol (20 ml). White crystals (5.15 gm) 
were collected, m.p,=157°-158° C. 

ANALYSIS: Calculated for C 15 H A9 FN 2 0 2 .C 4 H 4 0 4 : 
57.86% C 5.88% H 7.10% N Found: 57.53% C 5.94% H 45 
6.94% N 

EXAMPLE 119 

4-r4-(6-Huoro-l^-benzisoxa2ol-3-yl)-l-pipcridinyll 

butyl acetate fumarate 50 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (9.5 gm, 41 mmol), K^CO^ (7.2 gm, 51 
mmol), and 4-bromobutyl acetate (10 gm, 51 mmol) in 
acetonitriie (200 ml) was heated at reflux for 3V& hr. At the 55 
end of the reaction, the solution was cooled and filtered. The 
inorganic salt was washed with DCM (50 ml). The organic 
solvent was removed. The residue was purified on a flash 
chromatography column (packed with Sorbsil C30 silica gel. 
100 gm, eiuted with DCM, 1 liter, increasing methanol from 
2 to 4%, 2,51). The material thus purified weighed 1Z92 gm 
(89%). A small sample (1.67 gm) was dissolved in ethanol 
and treated with 1 equivalent of fumaric acid (580 mg) in 
ethanol to yield white crystals: 1.8 gm, m,p.=142°-143° C. 

ANALYSIS: Calculated for C i8 H 23 FN 2 0 3 .C 4 H 4 0 4 : 65 
58.66% C 6.04% H 6.22% N Found: 5836% C 6.02% H 
6.13% N 
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EXAMPLE 120 

4-[4-(6-Fluoro- 1 ,2-benzisoxazoi-3-yl)4-mperidinyl] 
butanol fumarate 

A mixture of 4-[4-(6-fluoro-L2-benzisoxazol-3-yl)-l- 
piperidinyl]butyl acetate (11.5 gm,34,4 mmol), 15% NaOH 
(100 ml) and ethanol (100 ml) was heated at reflux for 4 hrs. 
After cooling to room temperature, the base was neutralized 
with HQ to pH=7. The solution was concentrated down to 
a small volume (*~5 ml), then extracted with DCM. The 
DCM solution was washed with brine and dried over 
MgS0 4 . The solvent was concentrated to give "10 gm of 
crude oil. Purification by flash chromatography (Sorbsil 
C-30, 100 gm, eiuted with MeOH:DCM, 3 liters) yielded 9 
gm of white solid. The Sample for testing was prepared by 
treatment of the free base (2.0 gm) with fumaric acid (780 
mg. 1 eq) in ethanoL The crystals were collected and dried: 
1.5 gmnxp.=131°-132° C. 

ANALYSIS: Calculated for C 16 H 2i FN 2 0 2 .C 4 H 4 0 4 : 
58.82% C 6.17% H 6.86% N Found: 58.81% C 6.37% H 
6.66% N 

EXAMPLE 121 

4-[4-(6-Fluoro-l^-benzisoxazoi-3-yl)-l-piperidinyl] 
butyl decanoate fumarate 

To a solution of 4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]butanol (2.0 gm, 6.84 mmol), triethylamine (1,0 
gm, 10 mmol) in DCM (70 ml) decanoyl chloride (1,7 gm, 
8.9 mmol) was added dropwise at room temperature. The 
mixture was stirred for 1 nr., then was concentrated to a 
crude solid. The solid was extracted into ethyl acetate, and 
the insoluble salts were filtered. The solvents were removed 
The crude product was purified by flash chromatography 
(Sorbsil C-30, 30 gm, eiuted with a mixture of MeOH in 
DCM). The oil thus obtained (2.5 gm, 81%) was converted 
to a fumarate salt with fumaric acid (650 mg), 1.0 eq) in 
ethanol. Crystals were collected: 1.48 gm, m.p.=109°-110 c 
C 

ANALYSIS: Calculated for C 26 H 39 FN 2 0 3 .C 4 H 4 0 4 : 
64.04% C 7.70% H 4.98% N Found: 6430% C 7.86% H 
4.78% N 

EXAMPLE 122 

3-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl)-l -piperidinyl] 
propyl decanoate fumarate 

To a solution 3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyi]propanol (1.81 gm, 6.5 mmol) triemylamine (0.9 
gm, 9.0 rnmol) in DCM (45 ml) was added decanoyl 
chloride (1.5 gm, 7.8 mmol) dropwise at room temperature. 
The mixture was stirred for 20 minutes, then concentrated 
down to a crude solid. The soEd was extracted into EtOAc 
(20 ml), and the insoluble salts were filtered. The EtOAc was 
removed. The crude oil was purified by flash chromatogra- 
phy (Sorbsil C-30, 30 gm; eiuted withMeOH:DCM). The oil 
thus obtained (2.54 gm, 90%) was converted to a fumarate 
salt with fumaric acid (670 mg) in ethanol. The crystals 
collected weighed 1.61 gm, m.p.=100°-102° C. 

ANALYSIS: Calculated for C 25 H 27 FN 2 0 3 .C 4 H 4 0 4 : 
63.52% C 7.54% H 5.11% N Found: 63.63% C 7.74% H 
5.03% N 

EXAMPLE 123 

N,N-Diethyi-4-[4-(6-fluoro- 1 ,2-benzis oxazol-3 -yl)- 
l-piperidinyi]butyl carbamate fumarate 

To a mixture of 4-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl] butanol (1.55 gm, 5.3 mmol) potassium 
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t~butoxide (750 mg, 6.7 mmol) in THF (100 ml), diethyl- 2-[4-(6-Fluoro-h2-benzisoxazol-3-yl)-l-piperidinyl) 
carbamyl chloride (900 mg, 6.63 mmol) was added dropwise ethyl acetate (10.58 gm, 34.6 mmol), 15% NaOH (100 ml) 
at room temperature. The mixture was stirred for 2 hr. then and ethanol (100 ml) was heated at reflux for 4 nr. The 
the solvent was removed. The residue was extracted into solution was cooled ("5° C.) and neutralized with HCi to 
DCM. The DCM solution was washed with brine and dried 5 pH~7. The ethanol was removed under reduced pressure, 
over MgS0 4 . The solution was concentrated. The product The aqueous solution was basified with NaHC0 3 and 
was purified on a flash chromatography column (Si0 2 , 14 extracted with DCM (2x200 ml). The DCM solution was 
gm, eluted with 2% MeOH in DCM), to yield 1. 84 gm of oil. washed with brine and dried over MgS0 4 and evaporated to 
This oil was dissolved into ethanol (~5 ml) and treated with give a white solid: 6.88 gm (75%). A sample (2.03 gm) was 
a solution of fumaric acid (850 mg, L0 eq) in ethanol. 10 dissolved in ethanol and treated with fumaric acid (660 mg, 
Crystallization was induced with a small volume of isopro- L0 eq). Crystallization was induced with drops of isopropyl 
pyl ether to produce 2.09 gm, rap.=152°-153° C ether to yield off-white crystals: 1.43 gm. m.p.=159°-161° 

ANALYSIS: Calculated for C 21 H 30 FN 3 0 3 .C 4 H 4 0 4 : C. 
59,16% C 6.75% H 8.28% N Found: 59.17% C 6.84% H ANALYSIS: Calculated for C 14 H 17 FN 2 O 2 .0.5C 4 H 4 O 4 : 
8.16% N 15 59.62% C 5.94% H 8.69% N Found: 59.55% C 5.95% H 



EXAMPLE 124 



8.53% N 

EXAMPLE 127 



N-Methyi-4-[4~(6-fiu oro- L2-benzisoxazol-3 -yi)-i- 

piperidinyl]butyl carbamate fumarate 20 2-r4-(6-Fluoro-l^-benzisoxazol-3-yl)-l-piperidinyl] 

t> • * * TA ^ • < rt , , ethyl decanoate fumarate 
To a mixture of 4-[4-(6-fluoro-l,2-benzisoxazol-3~yl)-l- 

piperidinyljbutanol (L84 gm, 6.3 mmol), K 2 C0 3 (850 mg) A mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-I- 

in chloroform, methyl isocyanate (448 mg, 7.7 mmol and piperidinyl]ethyi alcohol (L6 gm, 5 mmol) and triethy- 

360 mg, 6.2 mmol) was added dropwise in two portions. The lamine (800 mg, 8 mmoles) in chloroform (100 ml) was 

mixture was filtered and concentrated to a crude oil. Puri- treated with decanoyl chloride (13 gm, 7.2 mmol) dropwise 

fication was done on a flash chromatography column (Si0 2 , at room temperature. The mixture was stirred for 4 hours. 

11 gm. eluted with 2% CH 3 OH in DCM) to yield a light T* 16 solvent was removed to leave a crude solid The solid 

yellow oil (2.05.gm, 93%). This oil was dissolved into was dissolved into a small amount of DCM (15 ml), then 

ethanol and treated with a solution of fumaric acid (800 mg. 30 was filtered. The solution was concentrated. 

1.0 eq). Crystallization was induced with drops of isopropyl The purification was done by flash chromatography over 

ether. Weight: 1.36 gm, m.p.=96°-98° C. a silica gel column (Sorbsil C-30, 30 gm; eluted with 

ANALYSIS: Calculated for C 18 H 24 FN 3 0 3 .C 4 H 4 0 4 : MeOH:DCM). The purified oil (2.45 gm, 95%) was treated 

56.76% C 6.06% H 9.02% N Found: 56.27% C 6.03% H with a fumaric acid (660 mg, 1.0 eq)/ethanol solution (15 

8.86% N 35 mi). Crystallization was induced by adding drops of ether; 

yield: 1.97 gm, m.p.=109°-li0° C. 

EXAMPLE 125 ANALYSIS: Calculated for C 24 H 35 r 7 N 2 O 3 .C 4 H 4 0 4 : 

o p> m /* ni 1 ^ u • ,* , 6Z9m c H 5M% N Foutld: 62 * 9 ^ C 7.30% H 

2-[2-[4-(6-Huoro-i^-benzisoxazol-3-yl)-l- 5A4% N 

piperidinyl]ethyl]-U-dioxane fumarate 

40 

A mixture of 6-fiuoro-3-(4-piperidinyl)-l,2- EXAMPLE 128 

benzisoxazole (2.0 gm, 9.1 mmol), K 2 C0 3 (L5 gm, 10.9 XT XT ^ tU , n M - < „ u . , „ t , 

mmol) and bromoethyl-l,3-dioxane (2.1 10.7 mmol) in NJM>ieih^ 

acetonitrile (50 ml) was heated at reflux for 3 hr. At the end, l-pipendmyljethylcarbamate fumarate 

the insolubles were filtered and rinsed with DCM and the 45 To a mixture of 2-[4-(6-fluoro-U-benzisoxazol-3-yl)-l- 

filtrate was evaporated down. The crude mixture was puri- piperidinyljethanol (1.6 gm, 6 mmol) and potassium 

fied by flash chromatography over a silica gel column t-butoxide (850 mg, 7.6 mmol) in THF (100 mi) diethyl 

(Sorbsil C-30, 25 gm; eluted with DCM and MeOH (1-3%) carbamyl chloride (1.03 gm. 7.5 mmol) was added dropwise 

in DCM). The fractions containing the pure product were at room temperature. The mixture was stirred for 4 hr. The 

combined and concentrated to give 3.13 gm of oil. The oil 50 reaction mixture was concentrated to a crude solid. The solid 

was treated with a fumaric acid (1.0 gm) ethanol solution. was dissolved in DCM and purified on a flash chromatog- 

The^ crystals were collected: 3.98 gm (77%), m.p.= raphy column (Sorbsil C-30, 27 gm; eluted with a MeO- 

16i°-162° C. H:DCM mixture). The product thus purified as a light oil (2. 

ANALYSIS: Calculated for C 18 H 23 FN 2 0 3 .C 4 H 4 0 4 : gra, 91%) was dissolved into ethanol and treated with a 

58.66% C 6.04% H 6.22% N Found: 58.69% C 5.96% H 55 fumaric acid (690 mg, 1.0 eq)/ethanol solution (15 ml). 

6.20% N Crystallization on cooling yielded 2. 15 gm of white crystals, 

m.p.=133°-135° C. 

EXAMPLE 126 ANALYSIS: Calculated for C i9 H 26 FN 3 0 3 .C 4 H 4 0 4 : 

2-[4-(6-Ruoro-l,2-benzisoxazol-3-yl-l- P iperidinyl] 60 f ^ 631 * H *™ % N FoUad: S7A9% 0 6 ' 25% H 
ethanol hernifumarate 

(A) 2-[4-(6-Huoro-l,2-benzisoxazol-3-yl)-l-piperidinyi] EXAMPT V m 
ethyl acetate l£,y 

2-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 2-[4-(6-Huoro-L2-benzisoxazoi-3-yl)-l-piperidinyl] 

ethyl acetate was prepared according to Example 115. 65 efoylamine hernifumarate 

(B) 2-[4-(6-Huoro-l,2-benzisoxazol-3-yl-l-piperidinyn (A) 2-[4-(6-fluoro-U-benzisoxazol-3-yl)-l-piperidinyi] 
ethanol hernifumarate ethyl phthalimide 
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2-[4-(6-fluoro-l,2-ben2isoxazol»3-yl)-l-piperidinyl]ethyl 
phthaiimide was prepared according to Example 117. 
(B) 2-[4-(6-Fluoro-L2-benzisoxazol-3-yl)- 1-piperidinyl] 
ethylaminc hemifuraarate 

A mixture of 2-[4-{6-f]uoro-L2-benzisoxazol-3-yl)-l- 
piperidinyl]ethyi phthaiimide (4.6 gm, 11.7 rarnol) and 
hydrazine monohydrate (1.17 gm, 23.4 mmol) in methanol 
(50 ml) was heated at reflux overnight At the end of the 
reaction, methanol was removed to leave a crude solid. This 
was stirred with water (15 ml) and acidified with HCi to 
pH=2. The insolubles were filtered. The aqueous solution 
was basified with 50% NaOH then extracted with DCM 
(2x250 ml). The DCM solution was washed with brine and 
dried over MgS0 4 . The solvent was removed to produce a 
colorless oil: 2.12 gm This oil was treated with a solution 
of fumaric acid (935 mg, 1.0 eq) in ethanol. The salt 
crystallized out: 0.99 gm, m.p.=203°-205° C. A second crop 
of 0.73 gm (m.p.=198*-200° C) was collected later. 

ANALYSIS: Calculated for C u H 18 FN 3 O.0.5C 4 H 4 O 4 : 
59.80% C 6.27% H 13.07% N Found 59.51% C 6.35% H 
13.31% N 

EXAMPLE 130 

2-[4-(6-Fluoro-12-benzisoxazol-3-yl)-l-piperidinyl] 
ethyl decanamide fumarate 

To a mixture of 2-[4-(6-fluoro-12-benzisoxazol-3-yl)-l- 
piperidmyi]emylamme (1.49 gm. 5.5 mmol) and triethy- 
lamine (1.0 gm, 10 mmol) in chloroform (50 ml) decancyl 
chloride (1.26 gm, 6. mmol) was added at room temperature. 
The mixture was stirred for 3 hr at room temperature. The 
solvent was stripped down to a crude mixture. This crude 
mixture was purified by flash chromatography over a silica 
gel column (Si0 2 , 20 gm; eluted with a solution of MeOH 
(0-3%) in DCM). The fractions containing the pure product 
were pooled and concentrated to give 2.3 gm of oil. This oil 
was converted to a fumarate salt by treatment with fnmaric 
acid (655 mg) in ethanol. The ethanol was concentrated 
down to a small volume and 3 volumes of isopropyl ether 
was added. This mixture was stirred overnight to cause 
crystallization. The solids were collected, weighed: 1,83 gm 
(60.5%). rap.=108°-110° C. 

ANALYSIS: Calculated for C 24 H 3fi FN 3 0 2 .C 4 H 4 0 4 : 
63.02% C 7.56% H 7.87% N Found: 62.42% C 7.58% H 
7.66% N 

EXAMPLE 131 

2-[4-(6^Huoro-l^-ben2isoxazol-3-yl)-l-piperidinyll 
ethyl acetamide fumarate 

A mixture of 2-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-l- 
pir^ddinyl]ethylamine (2.56 g, 9.7 mmol) and triethylamine 
(1.45 gm, 14.5 mmol) in DCM (50 ml) was created with 
dropwise addition of acetyl chloride (1.0 gm, 12.7 mmol) at 
room temperature. The mixture was stirred for 4 hr at room 
temperature. The reaction mixture was diluted with DCM 
and washed with brine. The organic solution was dried over 
MgS0 4 and concentrated to a crude oil. The crude oil was 
purified by flash chromatography over a silica gel column 
(Si0 2 , 20 gm; eluted with (0-2%) CH 3 OH in DCM). The 
pure product thus Obtained weighed 1.36 gm (46%). It was 
converted to a fumarate salt by treatment with fumaric acid 
(517 mg) in ethanol. Recrystallization from ethanol gave 
white crystals; weight: 1.53 gm, mp.=132°-133° C 

ANALYSIS: Calculated for C 16 H 20 FN 3 0 2 .C 4 H 4 0 4 : 
57.00% C 5.74% H 9.97% N Found: 57.05% C 5.85% H 
9.95% N 
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EXAMPLE 132 

2-[[2-[4-(6-Fluoro-l^-benzxsoxazol-3-yl)-l- 
piperidmyl]emyl]amino]ethyl acetate fumarate 

5 A mixture of 2-[4-(6-fluoro-L2-benzisoxazol-3-yl)-l- 
piperidinyi]emylamine (2.0 gm, 7.6 mmol), H^COj (1.38 
gm, 10 mmol) and bromoethyi acetate (1.40 gm, 8.3 mmol) 
in acetonitrile (50 ml) was heated at reflux for 4 hr. At the 
end, the insolubles were filtered off and rinsed with DCM. 

10 The solvent was evaporated down. The crude mixture was 
purified by flash chromatography over a silica gei column 
(Sorbsil C-30, 30 gm; eluted with 2% CH 3 OH in DCM, 800 
ml). The oil (1.15 gm) thus obtained was treated with a 
solution of fumaric acid (358 mg) in ethanol. Crystallization 

15 was induced by adding drops of ethyl ether, yield: 1.09 gm, 
m.p.=116 e -118° C 

ANALYSIS: Calculated for C 18 H 24 FN 3 0 3 .C 4 H 4 0 4 : 
56.77% C 6.06% H 9.03% N Found: 5632% C 5.97% H 
8.94% N 

20 EXAMPLE 133 

Methyl N-[2-(4-(6-fluoro- 1 ,2-benzisoxazol-3 -yl)-l- 
piperidinyljethyl]carbamate fumarate 

A mixture of 2-[4-(6-fluoro-l,2-benzisoxazoi-3-yl)-l- 

25 piperidinyl]ethylarnine (2.0 gm, 7.6 mmol) and triethy- 
lamine (1.0 gm, 10 mmol) in DCM (50 ml) was treated with 
methyl chloroformate (860 mg, 9.12 mmol) dropwise at 
room temperature. The mixture was stirred for 1 hr. The 
reaction mixture was diluted with DCM and washed with 

30 brine. The organic solution was dried over MgS0 4 and 
concentrated to a crude oiL The purification was done by 
flash chromatography over a silica gel columns(28 gm of 
Sorbsil C-30, eluted with DCM andMeOH/DCM). The pure 
oil thus obtained weighed 2.34 gm It was converted to a 

35 fumarate salt by treatment with fumaric acid (840 mg, 1.0 
eq) in ethanol. Crystallization was induced by adding drops 
of isopropyl ether, yield: 2.31 gra. m.p,=:163 0 -165 0 C 

ANALYSIS: Calculated for C ie H 20 FN 3 O 3 .C 4 H 4 O 4 : 
54.92% C 5.53% H 9.61% N Found: 54.49% C 5.45% H 

40 9.24% N 

EXAMPLE 134 

Z-2-[2-[4-(6-Huoro-l,2-benzisoxazoi-3-yl)-l- 
piperiolnyljethyllhexahydro-lH-isoindole-13-dione 
45 fumarate 

A mixture of l-(2-aminoethyl)-4-(6-fluoro-1.2- 
benzisoxazol-3-yl)piperidine (3.77 gm, 14.3 mmol) and 
cis-l^-cyclohexanedicarboxylic anhydride (2.82 gm. 18.2 

50 mmol, 1.25 eq) in dry pyridine (50 ml) was heated at 65° C. 
for 48 hr. The dark brown solution was concentrated to 
dryness on a rotary evaporator. The crude residue was 
purified twice by flash chromatography over a silica gel 
column (Si0 2 , 45 gm and 50 gnu eluted with DCM and 1% 

55 CH 3 OH in DCM). The pure product thus obtained 2.35 gm 
(41%), was converted to the fumarate salt by treatment with 
fumaric acid (66 mg) in ethanol. The crystals after two 
recrystallizations weighed 1.37 gm m.p.=172°-173* C. 
ANALYSIS: Calculated for C 22 H 26 FN 3 O 3 .C 4 H 4 0 4 : 

60 60.57% C 5.87% H 8.15% N Found: 60.40% C 5.55% H 
7.82% N 

EXAMPLE 135 

(SM+)-3-[4-(6-Huoro-1.2-benzisoxazol-3-yl)-i- 
65 piperidinyl]-2-methyl-l-propanol fumarate 

A mixture of 4-(6-fluoro-l,2-benzisoxazol-3-yi) 
piperidine (7.2 gm. 32.7 mmol), (S)-(+)-3-bromo-2-methyl- 
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1-propanol (5.0 gm, 32.6 mmol), r^COa (7.19 gm, 52 
nimol) in acetonitrile (250 ml) was heated at reflux over- 
night. The insolubles were filtered oi The solvent was 
removed at reduced pressure and the crude residue was 
purified by silica gel chromatography (Si0 2 , 84 gm, elated 
with 21 of 1% CH^H in DCM) to give the target compound 
as an off-white solid (8.83 giru 94%). A sample of 1.7 gm 
was converted to the fumarate salt by treatment with furnaric 
acid (710 mg) in ethanol. Recrystallization from cthanol 
yielded 1.74 gm of white crystals, m.p.=119 0 -121 o C. 

ANALYSIS: Calculated for C^H^FNjOg: 58.82% C 
6.17% H 6.86% N Found: 58.81% C 6.24% H 6.76% N 

EXAMPLE 136 

4-(6-Fluoro- 1 *2-benzisoxazol-3-yi)- 1-[3-( 1 - 
piperidinyl)propyl]piperidine difumarate 

A mixture of 4-(6-fluoro-l 1 2-benzisoxazoi-3-yl) 
piperidine (3.0 gm, 13,6 mmol), N-(3-chloropropyl) 
piperidine hydrochloride (4.05 gm. 20.4 mmol). K^CO^ (6 
gm 43.4 mmol), tetrabutyl-ammonium hydrogen sulfate 
(phase transfer catalyst, 2.3 gm) in acetonitrile (100 ml) and 
water (15 ml) was heated at reflux for 16 nr. The mixture was 
washed with brine and the layers were separated. The 
organic solution was concentrated. The crude product (6.4 
gm) was purified by flash chromatography over a silica gel 
column (55 gm, sorbsil C-30; eluted with 2% CH 3 OH;0.5% 
DEA in DCM, 1.41). The oil thus purified (4.5 gm) was 
treated with fumaric acid (1.6 gm) in ethanol. The solid was 
collected: weight 3.1 gm, mp.l78°- 118° C, Recrystalliza- 
tion from ethanol yielded 2.28 gm of white crystals, 
mp=190°-192° C. 

ANALYSIS: Calculated for C 20 H 24 FN 3 0.2C 4 H 4 0 4 
58.22% C 6.28% H 7.27% N Found: 58.39% C 6.36% H 
7.34% N 

EXAMPLE 137 

H3-Dimemylaminopropyl)-4-(6-fluoro-l , 
2benzisoxazol-3-yl)piperidine difumarate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (3,05 gm, 13,8 mmol), 
3-dimemyiaminopropyl chloride hydrochloride (3.4 gm, 21 
mmol), K 2 C03 (6.2 gm 45 mmol), tetrabutylammonium 
hydrogen sulfate (phase transfer catalyst, 1.5 gm) in aceto- 
nitrile (100 ml) and water (50 ml) was heated at 60° C 
overnight. The aqueous phase was separated, and acetoni- 
trile was removed at reduced pressure. The residue was 
extracted into DCM. The organic solution was washed with 
H 2 0 and brine, men dried with MgS0 4 . The solvent was 
removed and the crude product (4 J gm) was treated with 
fumaric acid (1.58 gm, 1.0 eq) in dilute ethanol. The crystals 
were collected (2.53 gm). m.p.=192°-194 0 C. Recrystalli- 
zation from ethanol yielded 2.08 gm of white crystals, 
mp=194VL95° c 

ANALYSIS: Calculated for C 17 H 24 FN 3 0.2C 4 H 4 0 4 : 
55.86% C 6.00% H 7.82% N Found: 56.11% C 5.94% H 
7.86% N 

EXAMPLE 138 

(R)-(-)-3-[4-(6-Ruoro- 1 ,2-benzisoxazol-3-yl)- 1- 
piperidinyl]-2-methyi-l-propanoi fumarate 

A mixture of 4-(6-fluoro-l,2-benzisoxazol-3-yl) 
piperidine (14.5 gm. 65 mmol), K 2 C0 3 (10 gm, 72 mmol). 
(RM-)-3-bromo-2-methyl-l-propanol (10 gm, 653 mmol). 
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tetrabutylammonium hydrogen sulfate (1.27 gm, phase 
transfer catalyst) in acetonitrile (300 ml) and H 2 0 (5 ml) was 
heated at reflux for 6 hr. The mixture was cooled and the 
solvent was removed on rotary evaporator. The residue was 

5 extracted into methylene chloride (DCM), and the insolubles 
were filtered. After concentration of the extract, the crude 
product was purified by flash chromatography over a silica 
gel column (Si0 2 , 150 gm; eluted with DCM, 11; 2% 
CH 3 OH in DCM, 1.61). The material thus purified weighed 

io 17 gm (89%). The sample for testing was prepared by 
treatment of a sample (2.28 gm) with furnaric acid (953 mg) 
in ethanol The crystals formed slowly upon addition of 
isopropyl ether. These were collected and dried weight 1.84 
gm, m.p.«114M15° C. 

15 Elemental ANALYSIS: Calculated for 
C 16 H 2i FN 2 0 2 .C 4 H 4 0 4 : 58.82% C 6.17% H 6.86% N 
Found; 58.48% C 6.08% H 6.57% N 

EXAMPLE 139 

20 3-[l-[3-[4-(l-Methoxyethyl)-2-hydroxyphenoxyl] 
propyl]-4-piperidinylJ-6-fl uoro- i .2-benzisoxazole 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (5.7 g, 26.0 mmol), 4-(3-chloropropoxy)-3- 

25 hydroxy-a-mcthylbenzenemethanol (6.0 g, 26.0 mmol), 
NaHC0 3 (2.4 g, 28.6 mmol), KI(200 mg) and CH 3 CN (150 
ml) was stirred at reflux under N 2 for, 17 hours. A TLC 
showed a trace of the alkylating side chain, therefore addi- 
tional 6-fluoro-3-(4-pir^ridinyl)-l,2-ben2isoxazole (0.6 g, 

30 2.7 mmol) and NaHC0 3 (0.22 g, 2.6 mmol) was added and 
the reaction was refluxed 3 hours longer. The cooled reaction 
was concentrated and the residue was partitioned between 
EtOAc and H 2 0. The EtOAc extract was washed with H 2 0 
then brine and after drying with MgS0 4 the extract was 

35 concentrated to yield 1L9 g of a beige oil. The sample was 
purified by preparative HPLC (Water's Associates Prep 
LC/System 500 utilizing 2 silica gel columns and elutiag 
with 5% MeOH — CE^Cy. Concentration of later fractions 
afforded 4.2 g of 4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)- 

40 l-piperidinyl]propoxy]-3-hydroxy-a- 
methylbenzenemethanol. Concentration of earlier fractions 
gave 4.0 g of a mixture of 4-[3-[4-(6-fIuoro-i,2- 
benzisoxazol-3-yl)-l-piperidinyl]propoxy3-3-hydroxy-a- 
methylbenzenemethanoi and 3-[l-[3-[4-(l-methoxyethyl)- 

45 2-hydroxyphenoxy]propyi]-4-piperidinyi]-6-fiuoro-1.2- 
benzisoxazole (the latter was apparently formed by the 
reaction of the former with MeOH on silica gel). 

The mixture was dissolved in anhydrous EtjO (330 ml) 
and anhydrous MeOH ( 100 ml) and ethereal HQ was added. 

50 After stirring 1.5 hours, anhydrous Et^O was added and the 
resultant solid was collected and dried to yield 2.9 g of a 
mixture of the respective HC1 salts. The soRd was suspended 
in H 2 0 and was basified with NH 4 OH. The aqueous mixture 
was extracted with CH 2 C1 2 and the extract was washed with 

55 H 2 0, dried with MgS0 4 and concentrated to yield 2.7 g of 
a light beige oil. The oil was purified by preparative HPLC 
(Water's Associates Prep LC/System 500 using 2 silica gel 
columns and 3% MeOH — CH 2 C1 2 as eluent). Concentration 
of later fractions yielded 0.5 g of 4-[3-[4-(6-fiuoro-l,2- 

60 benzisoxazol-3-yi)-l-piperidinyl]propoxy]-3-hydroxy-a- 
methyibenzenemethanoL Concentration of earlier fractions 
gave an oil that solidified upon standing. The product was 
triturated with heptane and filtered to yield 1.2 g of a white 
powder. The compound was recrystallized from EtOH to 

65 provide LI g (10%) of -[l-[3-[4-(l-methoxyethyi)-2- 
hydroxyphenoxy]propyl]-4-piperidinyl]-6-fluoro-l,2- 
benzisoxazole as clean white crystals m.p.=98°-100° C. 
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ANALYSIS: Calculated for C^HjgFN^: 67.27% C 
6.82% H 6.54% N Found 67.18% C 6.84j& H 6.54% N 

EXAMPLE 140 

6-Fluoro-3-[l-[3-[( lH-todol-5-yl)oxy ]propyl]-4- 
piperidinyl]-l^-benzisoxazole 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (2.6 g, 11.8 mmol), KJZO^ (1.6 g, 11.6 
mmol), KI (200 mg), 5-(3-chloropropoxy)indoIe (2.2 g, 10.5 
mraoi) and CH 3 CN (100 ml) was stirred at reflux under N 2 
for 18 hours. The cooled reaction was poured into H 2 0 and 
the aqueous mixture was extracted with EtOAc. The EtOAc 
extract was washed 2 times with H 2 0, 2 times with brine and 
after drying with MgS0 4 the solvent was removed in vacuo 
to yield 5.1 g of a dark oil The oil was purified by 
preparative HPLC (Water's Associates Prep LC/System50a 
using 2 silica gel columns and 4% MeOH— CH 2 C1 2 as 
eiuent) to afford Z65 g (65%) of a beige solid. Recrystal- 
lization from ethanol gave 2.2 g (54%) of a beige powder* 
nLp.=:118 o -121 0 C. 

ANALYSIS: Calculated for C^H^F^O^ 70.21% C 
6.15% H 10.68% N Found: 69.80% C 6.21% H 10.78% N 

EXAMPLE 141 

6-Fluoro-3-[ 1 -[3- [(isoquinol-5-yl)oxy]propyl]-4- 
piperidinyl]-l^-ben2isoxazole sesqiiifumarate 

A stirred mixture of 6-fiuoro-3-(4-piperidinyl)-i,2- 
benzisoxazole (2.8 g, 0.013 mol), 5-(3-chloropropoxy) 
isoquinoline (2.8 g, 0.013 mol). KfiOj (1.7 g) and CH 3 CN 
(50 ml) was refluxed for 16 h. The reaction was filtered and 
the filtrate was concentrated to an oil. The filter cake was 
treated with H 2 0, and the aqueous suspension was extracted 
with CH 2 C1 3 . The filtrate was also extracted with CH 2 Q 2 , 
and the extracts were combined, washed (H 2 0), dried 
(K 2 C0 3 ) and concentrated to yield 5.4 g of a brown oil. The 
oil was purified by HPLC on silica gel columns, eluting with 
CHjCls/MeOH (5%), to afford 2.3 g of a yellow oil. The oil 
was dissolved in EtOAc andrumaric acid (0.66 g. 1 eq) was 
added. The mixture was refluxed briefly, and then stirred at 
ambient temperature for 16 h. The resulting white solid was 
collected to afford 2.2 g of the fumarate salt The compound 
was recrystalllzed from DMF to yield 1.4 g (18.6%) of the 
isoquinoline as a sesquifumarate, m.p.=213°-215° C. 

ANALYSIS; Calculated for C^goFNgOg: 62.17% C 
5.22% H 7.25% N Found: 62.01% C 5.11% H 7.28% N 

EXAMPLE 142 

6-Hucro-3-[ l-[3-[(l-H-indol-4-yl)oxy]propyl]-4- 
piperidinyi]- L2-benzisoxazole 

A mixture of 6~fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazoie (3.5 g. 16 mmol). K^CO* (2,2 g. 16 mrnol\ 
KL (200 mg), 4-(3-chloropropoxy)indole (3.0 g, 14 mmol) 
and CH 3 CN (100 ml) was stirred at reflux under N 2 for 7 
hours and then at ambient temperature for 68 hours. Reflux 
was resumed for an additional 5 hours whereupon a TLC 
revealed incomplete reaction. KsCC^ (0,5 g< 4 mmol) was 
added and the reaction was stirred at reflux for 17 hours . The 
cooled reaction was poured into H 2 0 and the aqueous 
mixture was extracted with EtOAc. The organic extract was 
washed with H 2 0 and saturated NaCl and after drying over 
MgS0 4 the solvent was removed to afford 5.7 g of a beige 
solid. The product was purified by preparative HPLC 
(Water's Associates Prep LC/System 500 using 2 silica gel 
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columns and 4% MeOH — CH 2 a 2 as eiuent) to yield 3.4 g 
(61%) of a beige solid. Two consecutive recrystallizations 
from EtOH provided 2.3 g (41%) of a white powder, 
m.p.=129°-131° C. 
5 ANALYSIS: Calculated for C 23 H 24 FN 3 0 2 : 70.21% C 
6.15% H 10.68% N Found: 69.90% C 6.15% H 10.65% N 

EXAMPLE 143 

10 6-Fluoro-3-l l-[3-[(6-methoxy- lH-indol-5-yl)oxy] 
propyl]-4-piperidinyl]- 1 ^-benzisoxazole 
hernifurnarate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (3.0 g, 14 mmol), 5-(3-chloropropoxy)-6- 

15 methoxyindole (3.0 g, 13 mmol), K^COg (2.1 g, 14 mmol), 
KI (200 nag) and CH 3 CN (150 ml ) was stirred at reflux 
under N 2 for 48 hours. The cooled reaction was poured into 
H 2 0 and the aqueous mixture was extracted with EtOAc. 
The EtOAc extract was washed with H 2 0 and brine and was 

20 dried with MgS0 4 , Removal of the solvent in vacuo gave 5. 6 
g of a dark oil. The oil was purified by preparative HPLC 
(Water's Associates Prep LC/System 500 using 2 silica gel 
columns and 2% Et2NH-EtOAC as eiuent) to yield 2.5 g 
(47%) of a beige solid. Recrystallization from EtOH 

25 afforded 2.0 g of an off white powder. A 1.8 g (4 mmol) 
sample was dissolved in warm EtOAc and fumaric acid (0.5 
g, 4 mmol) was added. The reaction was stirred at ca 40° C. 
for 30 minutes and was then allowed to gradually cool to 
ambient temperature. The resultant hernifumarate salt was 

30 

collected and dried to yield 2.0 g. The product was recrys- 
tailized from EtOH to provide 1.5 g (25%) of a light beige 
powder m.p -186°-188° C 

ANALYSIS: Calculated for C 26 R^FN 3 0 5 : 64.84% C 
35 5.87% H 8.73% N Found: 64.22% C 5.85% H 8.55% N 

EXAMPLE 144 

1^4-|3-[4-(6-Fluoro-l^-bea2isothiazol-3-yl)-l- 
piperidinyl]propoxy]-3-hydroxyphenyl]ethanone 

40 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisothiazoie (2.4 g, 10.1 mmol), l-[4-(3-chloropropoxy) 
-3-hydroxyphenyi]ethanone (2.5 g, 11.1 mmol), NaHC0 3 
(0.94 g, 11.1 mmol). £1(100 mg) and CH 3 CN (100 ml) was 

4 5 stirred at reflux under N 2 for 65 hours. The cooled reaction 
was poured into H 2 0 and the aqueous mixture was extracted 
with EtoAc. The EtoAc extract was washed with H 2 0 (lx) 
and brine (3x) and after drying with MgS0 4 the solvent was 
evaporated to give 4.2g of a dark solid Three consecutive 

50 recrystallizations from EtOH provided 2.1 g (48%) of glit- 
tery beige crystals m.p.=135°-137° C. 

ANALYSIS: Calculated for C 23 H 25 FN 2 0 3 S: 64.47% C 
5.88% H 6.54% N Found: 64.44% C 5.69% H 6.29% N 

55 EXAMPLE 145 

4-[344-(6-Huoro-12-benzisothiazoi-3-yl)-l- 
piperidinyl]propoxy]-3-methoxy-alpna- 
methylbenzenemethanol 

60 To a starred solution of l-[4-[3-[4-(6-fluoro-l,2- 
benzisothiazol-3-yl)-l -piper idinyl]propoxy]3 - 
mcthoxyphenyl]ethanone (4.1g» 9.3 mmol) in 60 mi 
MeOH— THF (1:1) under N 2 at ambient temperature, 
NaBH 4 (0386g, 10.2 mmol) was added portionwise. After 

65 complete addition, the reaction was stirred for 3.5 hours and 
was concentrated to yield a white gum This was triturated 
with H 2 0 (2x) and the aqueous fraction was decanted away. 
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Residual water was removed under high vacuum to afford 
5.0 of a white powder. The compound was taken up in 
boiling toluene and the insolubles werefiltered away. Con- 
centration of the toluene filtrate afforded 3.8g of a beige 
solid. Purification via preparative HPLC (Water's Associates 
prep LC/System 500, using 2 silica gel columns and 2% 
EtjNH — EtoAc) provided 2.7 g of a light beige solid. The 
product was recrystallized from EtoAc to afford 1.7g (42%) 
of a pure white powder, m.p.=113°-115 0 C. 

ANALYSIS: Calculated for C^H-^^S: 64.84% C 
6.58% H 630% N Found: 64.85% C 6.44% H 6.19% N 

EXAMPLE 146 

(R)-(-)-3-[4-(6-Fluoro-l ,2-benzisoxazol-3-yl> 1- 
piperidinyl]-2-methyl-l-propyl acetate fumarate 

To a mixture of (RM->3-f4^fluoro-l,2-benzisoxazol- 
3-yl)-l-piperidinyi]-2-mcthyl-i-propanol (3.2 gin, 11 
mmoles), triethyiamine (3.2 gm, 11 mmoles) in DCM (100 
ml), acetyl chloride (890 mg, 11.3 mmoles) was added 
dropwise at 0° G The mixture was stirred at room tempera- 
ture for Wi hrs. The solvent was removed on a rotary 
evaporator. The triethyiamine HQ salt was filtered off using 
a small amount of DCM. The crude product was dissolved 
in DCM was purified by flash chromatography over a silica 
gel column (Si0 2 , 30 gm; cluted with DCM and 1% CH 3 0H 
in DCM). The oil, thus purified, weighed 2.11 gm (58%). 
This oil was treated with a solution of fumaric acid (695 mg, 
1.0 eq.) in ethanol to give the fumarate salt RecrystaUization 
from ethanol and isopropyl ether again yielded white 
crystals, 2.09 gnu mp.=118°-120° C. 

ANALYSIS; Calculated for C 18 H, 3 m 2 0 3 .C 4 H 4 0 4 : 
58.66% C 6.04% H 6.22% N Found: 58.53% C 5.76% H 
8.91% N 

EXAMPLE 147 

l-(R)-(-)-f 4- [3-(6-Fluoro- 1 .2-benzisoxazol-3-yl)- 1- 
piperidinyl]-2-methyl-l-propoxy]-3-methoxyphenyl] 
ethanone fumarate 

(A) (R)-(-)-3-[4-(6-fluoro-1.2-benzisoxazol-3-yl)-l- 
piperidinyl]-2-methyl-l-propyl methanesulfonate 

To a mixture of (R>(-)-3-[4-(6-fluoro-L2-benzisoxazoi- 
3-yl)-l-piperidinyl]-2-methyl-l-propanol (7.26 gm, 24.8 
mmoles), triethyiamine (3 ml, 30 mmoles) in methylene 
chloride (DCM, 120 ml), methanesulfonyl chloride (3.13 
gm, 27.3 mmoles) was added dropwise at 0° C. The mixture 
was stirred at room temperature for 1 nr., then concentrated 
down to a crude mixture. Triethyiamine hydrochloride salt 
was removed by filtration with DCM/emer as solvent The 
crude oily mixture was purified with a flash chromatography 
column (Si0 2 , 90 gnu eluted with DCM). The colorless oil. 
which is the methanesulfonate ester, weighed 6.48 (70%), 
and was used directly in the following step. 
(B) l-(R)-(-)-L4-[3-[4-(6-fluoro-U-benzisoxa2ol-3-yl)-l- 
piperidinyi]-2-methyl-proproxy]-3-methoxyphenyl] 
ethanone fumarate 

A solution of the above methanesulfonate (6.48 gm, 175 
mmoles) in DMF (5 ml) was added in one portion to an aged 
(Yt hr) cold mixture of acetovanillone (4.13 gm, 24.9 
mmoles) and sodium hydride (670 mg, 26.5 mmoles) in 
DMF (40 ml) at 0° C. The resulting mixture was warmed to 
"50° C. briefly and stirred at room temperature for 16 hrs. 
The mixture was extracted into DCM (500 ml) and washed 
twice with water, then brine. The organic solution was dried 
over MgS0 4 and concentrated to an oil. This crude mixture 
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was purified twice by flash chromatography over a silica gel 
column. The material thus purified weighed 5.37gnx The 
fumarate salt was prepared by treatment of purified oil with 
fumaric acid (1.0 eq.) in ethanol and ether. Slightly off-white 
5 crystals were collected: 3.76 gm (38%), m.p.=141°-142° C. 
ANALYSIS; Calculated for C 25 H 29 FN 2 0 4 .C 4 H 4 0 4 
62,58% C 5.98% H 5.03% N Found: 62.52% C 5.75% H 
4.96% N 

10 EXAMPLE 148 

3 -[4-(6-Fluoro- 1 ^-benzisoxazol-3 -yi) - 1-piperidinyl] 
-2,2-dimethyM-propanol fumarate 

A mixture of 4-(6-fluoro-l s 2-benzisoxazol-3-yl) 

15 piperidine (3.0 gm, 13.6 mmoles), K Q C0 3 (12.5 gm, 17.5 
mmoles), 3-bromo-2.2-dimethyl-l-propanol (3 gm, 21 
mmoles, 1.5 eq.), tetrabutylammonium hydrogen sulfate (1 
gm, phase transfer catalyst) in water (5 ml) and acetonitrile 
(150 ml) was heated at reflux for 4 days. TLC showed a 

2Q small spot for the expected product. The mixture was diluted 
with EtOAc (400 ml) and washed with brine. The organic 
solution was dried and concentrated to a dark brown mix- 
ture, The crude mixture was purified carefully by flash 
chromatography (Si0 2 , 95 gm to afford the dried pure 

25 product; 260 mg. (6%) as an oil. This oil was converted to 
the fumarate salt by treatment with fumaric acid (98.5 mg, 
1.0 eq.) in ethanol. RecrystaUization from ethanol: ether 
yielded 210 mg of white crystals, m.p.-144°-145° C. 
ANALYSIS: Calculated for C n H 23 FN 2 0 2 .C 4 H 4 0 4 : 

30 59.70% C 6.44% H 6.63% N Found: 59.52% C 6.38% H 
6.52% N 

EXAMPLE 149 

l-(S)-(+)-f4-f3-r4-(6-Fluoro-l^-benzisoxazoi-3-yl)- 

35 l-piperidinyl]-2-methyl- 1-propoxy 3 -3 - 

methoxyphenyl] ethanone fumarate 
(A) (S)-(+)-3-[4-(6-fluoro-1.2-benzisoxazol-3-yl)-l- 
piperidinyl J-2-methyl- 1-propyi methanesulfonate 
To a mixture of (S)-(+)-3-[4-(6-fluoro-l 1 2-ben2isoxazol- 

40 3-yl)-l-piperidinyl]-2-methyl-l-propanol (8.8 gm, 30 
mmoles), triethyiamine (3.2 gm, 32 mmoles) in dichlo- 
romethane (DCM. 150 ml) methanesulfonyl chloride (4 gm. 
35 mmoles) was added dropwise at 0° C. over 1Q minutes. 
The mixture was stirred at room temperature for 1 hr, then 

45 concentrated. Triemylaroine HC1 salt was filtered off with a 
little DCM as solvent. The crude oil was purified with a flash 
chromatography column (Si0 2 , 90 gm; eluted with DCM). 
The colorless oil thus purified weighed 5.28 gm (47%) was 
used immediately in the following step. 

50 (B) l-(S)-(+)-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl-i- 
piperidinyl]-2-methyl-proproxy]-3-methoxyphenyl] 
ethanone fumarate 

A solution of (S)-(+)-3-[4-(6-fluoro-l,2-benzisoxazol-3- 
yl-l-piperidinyl]-2-methyl-i-propyl methanesulfonate (5.28 

55 gm, 14.27 mmoles) in dimemyfformamide (DMF, 10 ml) 
was added in one portion to an aged (1 hr) cold mixture of 
acetovanillone (3.55 gnu 33.1 mmoles) and sodium hydride 
(530 mg, 22 mmoles) in DMF (35 ml) at 0° C under The 
reaction was stirred overnight (16 hrs.) at room temperature. 

60 The mixture was diluted with EtOAc and washed with H 2 0 
(2 times) and brine. The organic solution was dried and 
concentrated to an oil (9.4 gm), The crude oil mixture was 
purified by flash chromatography (Si0 2 , 60 gm). The oil thus 
purified weighed 43 gm, (68%) and was converted to the 

65 fumarate salt (fumaric acid, L13 gm) in ethanol Recrystal- 
lization from ethanol gave 1.36 gm of white crystals, m.p.= 
163M65 0 C. 
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ANALYSIS: Calculated for C 25 H 29 FN 2 .0 4 C 4 H 4 0 4 dichlorophthalic anhydride (2.01 gm; 9,27 mmoles) in 

62.58% C 5.98% H 5.03% N Found: 62^0% C 5.84% H dicWoromethane (DCM, 50 ml) was stirred at room tem- 

4.92% N perature for hr. White precipitates formed and the TLC of the 

EXAMPTE 1 SO reaction mixture showed that there was no starting amine 

EJU\mrL£ t L)U 5 rejnaiafog^ xhe solvent was stripped down and the white 

2-[4-(6^Huc)ro4^-benzisoxazoi-3-yl)-l-piperidinyl] solids which were poorly soluble in DCM were loaded onto 

ethyl thioacetate fumarate a flash chromatography column, (Si0 2 ; 30 gm) and the 

rp „ , . fnon u i . column was eluted with a solution of 1% CH*OH in DCM. 

To a stirred solution of 0 C. of tnphenlyphosphine (13.3 r™ « . . - i4 « . . . . ^ AM ^ 

r\ r\e n - Turne^n j» i j. u i * The desired product thus obtained weighed 2.29 gm (54%). 

g, 0.05 mol) in THF( 150 ml), diisopropyi-azodicarboxylate in n M * «- *J , . ^ ^. . • , ^ ^ o , ^ * L ■/ 

fiA 0m , (\ r\e u'.i/,, . ' A0 io Recrystailization from hot ethanol yielded 2.15 gm of white 

(10.2 rrd, 0.05 mol) was added dropwise. After staring at 0° „ ct lt e ^^.i^o i^or> 

C for 0.5 h, a solution of 6-fluoro-34l-(2-hydroxycthyl)- ntp.-ioi -im u 

4-piperidinyl].L2-benzisoxazole (8.5 g. 0.032 mol) and ANALYSIS: Calculated for C 22 H 1S C1 2 FN 3 0 3 : 57.16% C 

thioacetic acid (10.2 ml), 0.14 mol) in DMF (35 ml) was 3 ^ % H 9 -°» N Found: 57 * 16% c 3.64% H 9.13% N 
added dropwise. The reaction was then stirred at ambient 
temperature for 16 h, and then it was concentrated at 60 g C. 

under vacuum, to yield a red oil. The oil was tritrated with N-[2-[4-(6-Huoro-U-benzisoxazol-3-yl)-l- 

H 2 0. and then it was flash chromatographed on silica gel, pir^ridlnyl]emyl]4-crdorophthalimide 
eiuting first with CHaClz and then with 10% MeOH— 

CH 2 C1 2 . The appropriate fractions were concentrated to A stirred mixture of 2-[4-(6-fluoro- 1 ,2~benzisoxazol-3 -yl) 

yield 16. g of an oil. The oil was tritrated with Et 2 0 and the 20 -l-piperidinyl]ethylamine (2.63 g. 0.01 mole) and 

solid (reaction by-products) that formed was removed by 4-chlorophthalic anhydride (L82 g, 0.01 mole) in dichlo- 

filtration. The filtrate was treated with fumaric acid (43 g), romethane (100 ml) is stirred at room temperature for 3 

and 7.2 g of the fumarate salt of the desired product was hours - ^ solvent is removed under reduced pressure and 

obtained as an off white solid. The salt was recrystallized the rcsidual material is purified by flash chromatography, 

from EtOAc and then twice from EtOH to afford 1.0 g 25 The produrt was purMed f iirmer by reoystallization to give 

(7.0%) of the thioacetate as an off white solid, rap.= N-[2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl] 

118°-120 <) C. emyl]^cWorophthalimide. 

EXAMPLE 151 EXAMPLE 155 

30 

N-[2-[4-(6-Buoro-12-benzisoxazoi-3-yi)-l- N-[2-[4-(6-Huoro-l,2-benzisoxazoi-3-yl)-l- 

piperidnylJethyll^^-dicMorophmalimide piperidmyl]emyi]-3-fluorophmalimide 

A mixture of 2-(4-(6-fluoro-l^-ben2isoxazol-3-yl)-l- A mixture of 244-(6-fluoro-l,2-benzisoxazol-3-yi)-l- 
piperidinyljethylamine (2.83 gnu 10.7 mmol) and 4,5- piperidinyljethylamine (2.37 gm, 8.98 mmoles), 
dichlorophthalic anhydride (2.56 gm, 11.93 mmol, 1.1 eq) in 35 3-fluorophthalic acid (1.82 gm, 9.9 moles) and dicyciohexy- 
memylenecMoride(100rrd,DCM)wasstirredfor2h,wm^ k^bodumide (DCC, 5.5 gm, 26.7 mmoles, 2.6 eq) in 
solids precipitated and the TLC showed disappearance of the dichloromethane (DCM, 250 ml) was stirred at room tern- 
starting material. The solvent was removed and the crude perature for 18 hrs. The solids were filtered off. The organic 
solid was loaded onto a flash chromatography column (28 solution was concentrated down. The residue was purified 
gm, Si0 2 , sorbsil C-30, eluted with 1% MeOH in DCM; 40 on a flash chromatography column (SiO a , 50 gm; eluted with 
0.5% of NH 4 0H was added towards the end of elution). The 1% CH 3 OH:99% DCM, 1.4 liter; 2-6% CH 3 OH:DCM> 1 
material thus purified weighed 2.26 gm as white crystals. liter). The desired product thus obtained weighed 2.64 gm 
Recrystailization twice from a large volume of hot ethanol (71%) as an off-white solid. Recrystailization from hot 
(400 ml) yielded 1.57 gm of white shining crystals. m.p.= ethanol gave 1.41 gm of white crystals, m.p,-142°-143° C. 
132°-134° C. 45 ANALYSIS: Calculated for C^H^^O^: 64.22% C 

ANALYSIS: Calculated for QsH 18 CyFN 3 0 3 : 57.16% C 4.66% H 10.21% N Found: 64.11% C 4.70% H 10. 14% N 
3.92% H 9.09% N Found: 57.13% C 3.63% H 8.93% N 

EXAMPLE 152 

piperidmyl]emyl]phmalixnide pipendmyl]ethyl]-4-fiuorophthaliimde 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-U- A stirred rmxture of 2- [^(6-fluoro- 1 ,2-benzisoxazol-3 -yl) 

benrisothiazole (4.72 g, 0.02 mole), potassium carbonate -l;Pipcridinyl]ethylamine (2.63 g, 0.01 mole) and 

(4.14 g, 0.03 mole) and N^bromocmyl)phthalimidc (6.35 „ ^aropHMic anhydride (1.83 g, 0.011 mole) in dichlo- 

g. 0.025 mole) in 200 ml of acetordtrile is heated at reflux for romethanc (100 ml) is stirred at room temperature for 4 

4 hours. The solids are then removed by filtration and the hoUTS * ^ solvent is ^ removed reduced pressure 

filtrate is concentrated under reduced pressure. The residue and solids m b ? flash chromatography, 

is purified by chromatography over silica gel to provide 3?^^ is further ^ r^stalli^on to afford 

N-[2-[4-(6.fluoro-l,2-benzisothiazoi-3-yl)-l-piperidinyl] m N-L2 ; 14-(6-fiuoro-1.2-benzisoxa2ol-3-yi)-l-piperidinyl] 

ethyllphthalimide. 60 ethyl]^-fluorophthalrmide. 

EXAMPLE 153 EXAMPLE 157 

N-[2-[4-(6-Fluoro-ia-benzisoxazol-3-yi)-l- N-[2-[4-(6-FIuoro4^-ben2isoxa2ol-3-yl)-l- 

piperidmyl]emyl]-3,6-m*cWOTcphthali^ 65 piperidinyl]emyl]-4-memylphthalimide 

A mixture of 2-(4-(6-fluoro-l,2-bcnzisoxazol-3-yl)-l- A mixture of 2-[4-(6-fiuoro-l,2-benzisoxazol-3-yl)-l- 

piperi(HnylJemylamine (2.44 gm, 9.24 mmoles) and 3,6- piperidinyl]ethylamine (2.44 gm. 9.24 mmoles). 
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4-methylphthalic anhydride (1,76 gm, 10.8 mmoles) and 
dicyclohexylcarbodiimide (2 gm, 1.0 mmoles) in dichlo- 
romethane (DCM, 100 ml) was stirred at room temperature 
for 2 hr. The insoiubles were filtered off. The DCM solution 
was concentrated to a crude solid. This was purified on a 5 
flash chromatography column (35 gm, Si0 2 , Sorbsil-C-30; 
eluted with 1% CH 3 OH in 99% DCM). The material thus 
purified weighed 1.0 gm (26%) as a white solid. Recrystai- 
lization from hot ethanol gave 665 mg of crystals, m.p.= 
138°-140° C 

ANALYSIS: Calculated for C^H 22 FN 3 0 3 : 67.80% C 10 
5.44% H 10.31% N Found: 67.67% C 5.48% H 1030% N 

EXAMPLE 158 

N-[2-[4-(6-Fluoro-1.2-benzisoxa2ol-3-yl)4- 
piperidinyl]ethyl]4-methoxyph&aiimide 
A stirred mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl) 
-l-piperidinyi]ethylamine (2.63 g, 0.01 mole) and 
4-methoxyphthalic anhydride (1.78 g, 0.01 mole) in dichlo- 
romethane ( 100 ml) is stirred at room temperature for 3 
hours. The solvent is then removed under reduced pressure 20 
and the residual material is purified by flash chromatogra- 
phy. The product is purified further by recrystallization to 
give N-[2-[4-(6-fluoro-l,2-benzisoxazoi-3-yl)-l- 
pir^ridmyl]emyi]-4-memoxyphmalimide. 

EXAMPLE 159 25 

N-[2-[4-(6-nuoro-l t 2-benzisoxazol-3-yl)-l- 
piperid^nyl]emyl]-4-nitrophmalimide 

A stored mixture of 2-[4-(6-fluoro-l^-benzisoxazol-3-yl) 
-l-piperidinyljethylamine (2.63 g, 0.01 mole) and 30 
4-nitrophthalic anhydride (1.93 g, 0.01 mole) in dichlo- 
romethane (200 ml) is stirred at room temperature for 3 
hours. The solvent is then removed under reduced pressure 
and the residual material is purified by flash chromatogra- 
phy. The product is purified further by recrystallization to 35 
give N-[2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-i- 
piperidmyl]emyi]^nitrophmalimide. 

EXAMPLE 160 

4-[4-(6-Fluoro-ia-benzisoxazol-3-yl)-i-piperidinyl] 40 
-2-methyl-2-hydroxybutane fumarate 

To a solution of ethyl 3-[4-(6-fluoro-l t 2-benzisoxazol-3- 
yl)-l-piperidinyl]propionate (3.21 gm, 10 mmoles) in tet- 
rahydrofuran (THE 100 ml), methylmagnesium bromide (10 45 
ml, 30 mmoles, 3M solution in ether) was added dropwise 
over 15 minutes at room temperature under N 2 . The result- 
ing mixture was stirred for 16 hours. The mixture was slowly 
hydrolyzed with aqueous NH 4 C1 solution. The THE solution 
was diluted with EtOAc (300 ml), then was washed with 50 
water and brine. The organic solution was separated and 
dried over MgS0 4 , After removal of solvent, the crude 
product was purified by flash chromatography (25 gm, Si0 2 , 
eluted with 1% CH 3 OH:99% DCM). The material thus 
purified weighed 2.36 gm (77%) as white crystals. This was 55 
converted to the fumarate salt by treatment with fumaric 
acid (895 mg) in ethanol Recrystallization from ethanol 
yielded white crystals, 2.47 gm, m.p.=156°-158° C, 

ANALYSIS: Calculated for C 17 H 23 FN 2 0 2 .C 4 H 4 0 4 : 
59.70% C 6.44% H 6.63% N Found: 59.40% C 6.27% H * n 
6.28% N 

EXAMPLE 161 

Ethyl 3-[4-(6-fluoro-U-benzisoxazol-3-yl)-l- 

piperidinyl]propionate fumarate 65 

A mixture of 4-(6-fiuoro-l,2-benzisoxazol-3-yl) 
piperidine (5 gm 22.7 mmoles), K 2 C0 3 (3.8 gm. 27.5 
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mmoles) and ethyl bromopropionate (5 gnu 27.6 mmoles. 
1.2 eq) in acetouitrile (200 ml) was heated at reflux for 16 
hours. The mixture was cooled and filtered. The solvent was 
removed, and the residue was purified on a flash chroma- 
tography column (60 gm, Si0 2 , eluted with DCM). The 
material thus purified weighed 7.27 gm (83%). The fumarate 
salt was prepared by treatment of the free base (2.17 gm) 
with fumaric acid (820 mg, 1.0 eq) in ethanol. Recrystalli- 
zation from ethanol yielded 2.49 gm of white crystals, 
m.p.=135°-136° C. 

ANALYSIS: Calculated for C 17 H 21 FN 2 0 3 .C 4 H 4 0 4 : 
57.79% C 5.11% H 6.42% N Founded: 57.86% C 5,67% H 
6.30% N 

This invention thus provides a group of chemical com- 
pounds that are capable of producing antipsychotic effects 
and may be capable of affecting negative symptoms of 
schizophrenia in a beneficial manner. In addition, many of 
the compounds may also have reduced tendencies to pro- 
duce extrapyramidal side effects mammals. 

What is claimed is: 

1. A compound of me formula: 




wherein, 

X is — O— , — S— , — NH — ♦ — N(R 2 ); 

R-2 is selected from the group consisting of lower alkyl, 
aryl lower alkyl, aryl, (C 3 -C t0 ) cycloalkyl, aroyl, 
(C 2 -C n ) alkanoyl and phenylsulfonyi groups; 

aryl is as defined hereinafter; 

p is 1 or 2; 

Y is hydrogen, lower alkyl. hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, trifiuoromethyl, nitro, or 
amino; 

&i is R 20 . or &22* wherein: 
R 2 q is — ( CH 2)«— where n is 2, 3, 4, or 5; 
R 21 is 

— CH 2 — CH===CH— CH 2 — , 

-CH 2 -O^C—CH 2 — , 

— CH 2 — CH=CH— CH 2 — CH 2 . 

— CH 2 -CH 2 — CH=CH— CH 2 — , 

— CH 2 —GssC— CH 2 — CH 2 — , or 

— CH 2 — CH 2 — feC— CH 2 , 
the — CH=CH — bond being cis or trans; 
R22 i 5 ^20 or R 2i in which one or more carbon atoms of 
R 20 or R 21 are substituted by at least one C r C 6 linear 
alkyl group, phenyl group, or 



lower alkyleneyl 



where Z l is lower alkyl, —OH, lower alkoxy, — CF 3 . 
— N0 2 . — NH 2 or halogen, p is as previously defined; 
R is hydrogen, lower alkyl. lower aikoxy, hydroxyl, 

carboxyl. chlorine, fluorine, bromine, iodine, amino. 

lower mono or dialkylamino, nitro, lower alkyl thio. 
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trifluoromethoxy, cyano. acyiamino, trifluoromethyl, 
trifluoroacetyl, arninocarbonyl, 
monoalkylaminocarbonyl, dralkylaminocarbonyl, 
forxnyL 



-C— alkyl, 



O 
II 



■O— alkyl, 



— C— aryl. 



— C — heteroaiyl, 

— CH— alky], 

W 
II 

—C— alkyl, 

W 
II 

—C— aryl, or 

W 
II 

—C— heteroaiyl; 

alkyl is lower alkyl; 
aryl is phenyl or 

<y 

where R s is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine^ fluorine, bromine, iodine, lower 
monoalkylamino, lower cUalkylamino. nitro, cyano, 
trifluoromethyl, or trirluoromethoxy; 

heteroaryi is 



30 



35 



40 



XI: 



45 



03 
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with the exclusion of compounds wherein X is — S — , R t 

is Rjq, R is H, and m=l; 
all geometric, optical, and stereoisomers thereof, or a 

pharmaceutically acceptable acid addition salt thereof. 

2. A compound as claimed in claim 1, wherein X is 
—0—, — S— , —NH— . 

3. A compound as claimed in claim 1, wherein Y is 
hydrogen, chlorine, bromine, or fluorine. 

4. A compound as claimed in claim 1, wherein n is 2, 3, 
or 4. 

5. A compound as claimed in claim 1, wherein X is 
—O—. 

6. A compound as claimed in claim 1, wherein X is — S — . 

7. A compound as claimed in claim 1, wherein X is 
— NH — . 

8. A compound as claimed in claim 1 . wherein X is 



— N— R 2 . 



20 



-N — ; 



Q3 ^ — 0-, _S— , — NH — , — CH= 
W is CH 2 or CHR 8 or N — R^; 
Kj is hydrogen, lower alkyL or alkanoyl; 
Rg is lower alkyl; 

R© is hydroxy, alkoxy, or — NHR 10 ; and 

R 10 is hydrogen, lower alkyL Q-C3 acyl, aryl, 

o 0 
II ii 
— C— aryl or — C— heteroaryi* 

where aryl and heteroaryi are as defined above; and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein X is 0 or S, Y 
is hydrogen, and R is hydrogen, C L =14 C 4 alkyl, 
chlorine, fluorine, bromine, iodine, cyano, C t -C 4 
alkoxy, or — COOR23 where R 23 is C^C 4 alkyl; 



9. A compound as claimed in claim 1, wherein X is 
—0—, — S— t or — NH— ; Y is H, CL F, — CF 3 ; R is 
selected from the group consisting of hydrogen, C r C^ 
alkyl, Cr-C 3 alkoxy, —OH, CI, F, Br, L acyl, d-C, 

25 monoalkylamino, acyiamino, — N0 2 — , — 0CF 3 , — CF 3 ; 
and n is 2, 3, or 4, 

10. A compound as claimed in claim 9, wherein the 
substituent Y is in the 5- or 6-position. 

11. A compound as claimed in claim 10, wherein m is 2, 

12. A compound as claimed in claim 10, wherein n is 3, 

13. A compound as claimed in claim 10, wherein p is 1. 

14. A compound as claimed in claim l t which is i-[4-[3- 
[4-(lH-indazol-3-yl)-l-piperazinyl]propoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically acceptable 
acid addition salt thereof. 

15. A compound as claimed in claim 1, which is l-[4-[4- 
[4-(lH-indazol-3-yl)-l-piperazinyl]butoxy]-3- 
methoxyphenyljethanone fumarate or a pharmaceutically 
acceptable acid addition salt thereof. 

16. A compound as claimed in claim 1, which is l-[4-[3- 
[4-(6-fluoro-lH-indazol-3-yl)-l-piperazinyl]propoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically acceptable 
acid addition salt thereof. 

17. A compound as claimed in claim 1, which is l-[4-[4- 
|4-(6-fluoro- lH-indazol-3-yl)- l-piperazinyl]butoxy ]-3- 
methoxphenyl]ethanone or a pharmaceutically acceptable 
acid addition salt thereof. 

18. A compound as claimed in claim 1, which is l-[4-[3- 
[4-(6-chloro-lH-indazol-3-yl)-l-piperazinyl]propoxy]-3- 

50 methoxphenyl]ethanone or a pharmaceuticaily acceptable 
acid addition salt thereof. 

19. A compound as claimed in claim 1, which is l-[4-[4- 
[4-(l,2-benzisothiazol-3~yl)-2-piperazinyl]butoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically acceptable 
acid addition salt thereof. 

20. A compound as claimed in claim 1, which is l-[4-f3- 
[4-(l-benzoyl-6-fluoro-lH-indazol-3-yl)-l-piperazinyl]- 
propoxy]-3-memoxyphenyl]ethanone sesquifumarate or a 
pharmaceutically acceptable acid addition salt thereof. 

21. A compound as claimed in claim 1, which is l-[4-[4- 
[4-(6-chloro-lH-inda2ol-3-yl)-l-piperazinyi]butoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically acceptable 
acid addition salt thereof, 

22. A compound as claimed in claim 1, which is l-f4-[3- 
[4-(l,2-benzisothiazol-3-yl)-l-piperazinyl]propoxy]-3- 
methoxyphenyl]ethanone hemiiumarate or a pharmaceuti- 
cally acceptable acid addition salt thereof. 
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23. A compound as claimed in claim 1, which is l-[4-[2- 
[4-(L2-bcnzisothiazoi-3-yl)-l-piperazinyl]ethoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically acceptable 
acid addition salt thereof. 

24. A compound as claimed in claim 1, which is 1-14-12- 
[4-(6-chloro-lH-indazol-3-yl)-l-piperazinyl]ethoxy]-3- 
methoxyphenyl]ethanone or a phaimaceutically acceptable 
acid addition salt thereof. 

25. A compound of the formula: 




N-(CH2) B 0 



•6 



15 



wherein X is — O — , — S — , — NH — , or — N — R 2 
p is 1 or 2; 

Y is hydrogen, CI, Br. or F when p is 1; 

Y is lower alkoxy or halogen when p is 2 and X is 
R 2 is selected from the group consisting of lower alkyl, 
aryi lower alkyl, aryi, (Ca-C^) cydoalkyl. aroyl, 
(C 2 -C u ) aikanoyi, and phenyl sulfonyl groups; 

aryi is phenyl or 



where R s is hydrogen, lower alkyl, lower alkoxy. 
hydroxy* chlorine, fluorine, bromine, iodine, lower 35 
monoalkylamino, lower dialkylamino, nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

n is 2, 3, or 4; 

R is hydrogen, alkyl, Q-Cs alkoxy, hydroxyl 

acyl (C 2 -C u ) aikanoyi, CI, R Br, I amino. d-C 3 
mono- or dialkylamino, acylarnino, — N0 2 , — 0CF 3 , 
— CF 3 , 



o 
II 

— C-alkyi, 



OR 7 
I 

—CH-alkyl; 
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alkyl is lower alkyl; 

R? is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 
or a pharmaceuticaliy acceptable acid addition salt thereof. 
26. A compound of the formula: 




/ \ 

r > 

v_/ 



N-(CH 2 }„0 



A 



wherein X is • 



p is 1 or 2; 

Y is hydrogen, hydroxy, CI, Br, or R when p is 1; 

Y is lower alkoxy, hydroxy, or halogen when p is 2; 
n is 2, 3, or 4; 

R is hydrogen. Q-Q alkyL Ci-Cg alkoxy, hydroxyl, 
acyl, (C 2 -C u ) aikanoyi, CI. F, Br, I amino. C x -C3 
mono- or aialkyiainino, acylarnino, — N0 2 , — OCF 3 , 
-CF 3 , 



0 OR? 

II I 

-C-alkyl, or -CH-alkyl, 



alkyl is lower alkyl; 

Ry is hydrogen, lower alkyl, or acyl; and 
mis 1, 2, or 3; 
or a pharmaceuticaliy acceptable acid addition salt thereof. 
27. A compound of the formula: 



20 



25 



no, 




N N»(CH 2 ) rt O- 



30 
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wherein X is — S — ; 
p is 1 or 2; 

Y is hydrogen, O, Br, or F, when p is 1; 

Y is lower alkoxy or halogen when p is 2; 
n is 2, 3, or 4; 

R is hydrogen, C^-C^ alkyl Q-C 3 alkoxy, hydroxyl, 
acyl, (C 2 -C u ) aikanoyi, F, Br, L amino, Cj-Cj 
mono- or dialkylamino, acylarnino, — N0 2 , — OCF 3 , 



0 OR? 
II I 
-C-alkyl, or —CH-alkyl, 



alkyl is lower alkyl; 
45 R 7 is hydrogen, lower alkyl, or acyl; and 
mis 1, 2, or 3; 
or a pharmaceuticaliy acceptable acid addition salt thereof. 
28. A compound of the formula: 



50 



55 
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N-(CH 2 )„0 



-Q 
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wherein X is — NH — ; 
p is 1 or 2; 

Y is hydrogen. CL Br, or F, when p is 1; 

Y is lower alkoxy or halogen when p is 2; 
n is 2, 3, or 4; 

R is hydrogen, Q-C3 alkyl, Q-C3 alkoxy, hydroxyl, 
acyl, (C 2 -C u ) aikanoyi, CI, F, Br, L amino, ^-Cs 



mono- or diall^larnino. acylarnino. — N0 2 . 



— 0CF 3 . 
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0 OR 7 
II I 
-C-alkyl, or -CH-alkyl, 



alky! is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceuticaUy acceptable acid addition salt thereof. 

29, A compound of the formula: 

(R)« 



10 wherein 
Xis- 




15 




wherein X is 



25 



30 



p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy or halogen when p is 2; 

R 2 is selected from the group consisting of lower alkyl, 
aryl lower alkyl, aryl, (C 3 -C 10 ) cycloalkyl, aroyl, 35 
(C 2 -C u ) aroyl, alkanoyl, and phenylsulfonyl groups; 

aryl is phenyl or 



R 5 



40 



45 



where R 5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylarnino, lower dialkylamino, nitro, cyano, 
rrifJuoroinethyl, or trifluoromethoxy; 

n is 2, 3. or 4; 

R is hydrogen, Ci-Cj alkyl, Q-C3 alkoxy, hydroxyl, 50 
acyi. (C 2 -C 12 ) alkanoyl, a, F, Br, I, amino, C a -C 3 
mono- or dialkylamino, acylamino, — N0 2 , — OCF 3 , 
— CF 3 , 



O OR 7 

ii I 

-C-alkyl, or — CH-aliyl, 



55 



alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is L 2, or 3; 

or a pharmaceuticaUy acceptable acid addition salt thereof. 

30, A pharmaceutical composition, which comprises a 
compound of the formula: 



60 
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— NH — , or 



-N(R 2 ); 



R 2 is selected from the group consisting of lower alkyl. 
aryl lower alkyl, aryl, (C 3 -C 1Q ) cycloalkyL aroyl, 
(C 2 -C u ) alkanoyl, and phenylsulfonyl groups; 

where aryl is defined hereinafter; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, triBuoromethyL nitro, or 
amino; 

Ri is R^ R21 R 22» wherein: 
R20 « — (CH 2 ) n — where n is 2, 3, 4, or 5; 
R^is 

_ CH 2 -C=CH— CH 2 — , 

— CH 2 — C^C— CH 2 — , 

— CH 2 — CH=CH— CH 2 — CH 2 , 

— CH 2 — CH 2 — CH— CH — CH 2 — , 



— CH,— C=C 



2 — » or 



— CH 2 — CH2~--£^=C— -CH 2> 
the — CH— CH — bond being cis or trans; 
R 22 IS R^ or R 21 in which one or more carbon atoms of 

R 20 or R 21 are substituted by at least on Ci-C 6 linear 

alkyl group, phenyl group, or 



(Zt) P 



lower alkylenyl 



where Z t is lower alkyl, — OH, lower alkoxy, — CF 3 , 
— N0 2 , — NH 2 or halogen, andp as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, bromine, iodine, amino, 
lower mono or cHalkylarnino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, 
trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylamino carbonyl, 
fonnyl, 

0 
11 

— C-aflcyl, 



-C— O-alkyl, 

O 
11 

-C-aryl, 
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o 

II 

— Cheteroaryl, 

OR 7 
I 

— CH-alkyl, 

W 
II 

— C-alkyL, 

W 
II 

— C-aiyl, or 

W 
II 

— C-heteroaryl; 

alkyl is lower alkyl; 
aryl is phenyl or 
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-continued 
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.-A 



00p 

10 wherein 
Xis 



15 -N(R3); 



20 



<y 



R5 



25 



where R s is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylarnino, nitro, cyano, 
trifluoromethyi, or trifluoromethoxy; 

heteroaryl is 



30 



-n 



03 



Q3 is — O— , — S— , — NH— , — CH— N — ; 
W is CH 2 or CHR 8 or N— E^; 
R 7 is hydrogen, lower alkyl, ox (C 2 -C u ) alkanoyl; 
R s is lower alkyl; 

Rg is hydroxy, alkoxy, or — NHR l0 ; and 

R 10 is hydrogen, lower alkyl, C^-C^ acyl. aryl, 

o o 
If I! 

— C-aryl or — C-beteroaiyl, 



35 



40 



45 



50 



where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y 55 
is hydrogen, and R is hydrogen, Q-Q alkyl, chlorine, 
fluorine, bromine* iodine, cyano, Ci-C 4 alkoxy, or 
— COOR^ where R^ is alkyl; 

with the exclusion of compounds wherein X is — S — , R x 60 
is Rjq, R is H, and m=l; 

all geometric, optical, and stereoisomers thereof, or a 
pharmaceutically acceptable acid addition salt thereof, 
and a pharmaceutical acceptable carrier therefor. 65 

31. An antipsychotic composition, which comprises a 
compound of the formula: 



/ — \ 



— NH — , or 



R 2 is selected from the group consisting of lower alkyl, 
aryl lower alkyl, aryl. (C 3 -C 10 ) cycioalkyl, aroyl, 
(C 2 -C a ) alkanoyl. and phenyisuifonyi groups; 

where aryl is defined hereinafter; 

p is 1 or 2; 

Y is hydrogen, lower alkyL hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, (rifluorornethyi, nitro, or 
amino; 

R t is R 20 , R 2 i or R 22 , wherein: 
R 20 is — (CH 2 ) n — where n is 2, 3." 4, or 5; 

— CH 2 — CH=-CH— CH 2 — , 

— CH 2 -O^C— CH 2 — , 

— CH 2 — CH=CH— CH 2 — CH 2 , 

— CH 2 — CH 2 — CH=CH— CH 2 ~, 

— CH 2 — teC— CH 2 — CH 2 — , or 

— CH 2 — CH 2 — C^C— CH 2 , 
the — CH=CH — bond being cis or trans; 
R 22 is Rjq or R 21 in which one or more carbon atoms of 
R 20 or R 21 are substituted by at least on Q-Q linear 
alkyl group, phenyl group, or 

where Z x is lower alkyl, — OH, lower alkoxy, — CF 3> 
— N0 2 , — NH 2 or halogen, a p is as previously denned; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, toomine, iodine, amino, 
lower mono or alaikylaraino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylarnino. trifluorornethyl. 
trifluoroacetyl, aminocarbonyl, 
monoaikylaroinocaxbonyl, dialkylaminocarbonyl, 
formyl, 

o 
II 

— C-aikyl, 



-C-O-aikyl, 

O 
II 

— C-aiyl, 
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o 
II 

— C-heteroaiyl, 

OR 7 

-CH-alkyl, 

W 
I! 

-C-alkyl, 

W 
II 

— C-aryl, or 

W 
II 

— C-heteroaiyi; 
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-continued 



00, 



10 
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^ _jT\ 

N N-eRi)0— # y 



wherein 

X is — O— , — S— , — NH — , or 
I 

15 -N(Ri); 



aikyl is lower alkyl; 
aryl is phenyl or 

where R 5 is hydrogen, lower aikyl, lower alkoxy, 
hydroxy* chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino. nitro, cyano, 
trifluoromethyl, or triflu oromethoxy ; 

heteroaryl is 



20 



25 
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Q 3 is — O— , — S— , — NH — , — CH=N— ; 
W is CH 2 or CHR 8 or N — R^, 
R, is hydrogen, lower alkyl, or (C 2 -C u ) alkanoyl; 
R 8 is lower alkyl; 

is hydroxy, alkoxy, or — NHR X0 ; and 
R 1Q is hydrogen, lower alkyl, Ci-Q acyl, aryl, 

o o 
(I II 
— C-aryi or —C -heteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y 
is hydrogen, and R is hydrogen, C!-C 4 alkyl, chlorine, 
fluorine, bromine, iodine, cyano* Ci-C 4 alkoxy. or 55 
— COOR^ where R^ is Q-C4 alkyl; 

with the exclusion of compounds wherein X is — S — , K x 
is R20* R is H, and m=l; 

all geometric, optical, and stereoisomers thereof, or a 
pharmaceuticaliy acceptable acid addition salt thereof, 
in an amount sufficient to produce an antipsychotic 
effect, and a pharmaceutkaHy acceptable carrier there- 
for. 

32. A method of treating psychoses, which comprises 55 
administering to a rnammal a psychoses-treating effective 
amount of a compound of the formula; 



60 



R 2 is selected from the group consisting of lower alkyl, 
aryl lower alkyl, aryl, (C 3 -C 10 ) cycloalkyl, aroyl, 
(C 2 -C u ) alkanoyl, and phenylsulfonyl groups; 

where aryl is defined hereinafter; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, 
bromine, iodine, lower alkoxy, trifluoromethyl, nitro, or 
amino; 

R t is R^Q, R 2J or R^ wherein: 
R20 is — (CH^ — where n is 2, 3, 4,* or 5; 
R 21 is 

— CH 2 — CH=CH— CH 2 — , 

-CH 2 — feC- CH 2 — , 

~CH 2 —CH=CH— CH 2 — CH 2 , 

— CH 2 — CH 2 — - ■CH=CH — CH2 — » 

— CH 2 — GsC— CH 2 — CH 2 — , or 

— CH 2 — CH 2 — C=C — CH 2 , 
the — CH=CH — bond being cis or trans; 
R 22 is R2Q or R 2l in which one or more carbon atoms of 
R 20 or R 22 are substituted by at least on Cx-C 6 linear 
alkyl group, phenyl group, or 

lower aJJcyleneyl — & y ; 

where Z x is lower alkyl, —OH, lower alkoxy, — CF 3 , 
— N0 2 . — NH 2 or halogen, and p is as previously 
defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyL, chlorine, fluorine, bromine, iodine, amino, 
lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylarnino, trifluoromethyl, 
trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyi, dialkylamino carbonyl, 
formyl, 

0 
II 

— Caflcyl, 

O 
11 

— C-O-a&yl, 

O 
II 

— C-aryl, 
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-continued 

o * 

II 

— C-heteroaryl, 

OR 7 
-CH-alkyl, 

W 

!i 

— C-alkyl, 

-W 
ii 

—C-aryl, or 

W 
il 

— C-heteroaryl; 

alkyl is lower alfcyl; 
aryl is phenyl or 

where R 5 is hydrogen, lower alkyl, 
hydroxy, chlorine, fluorine, bromine, 
monoalkylamino, lower dialkylamino. 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 



116 



00; 




/\__y \=/ 



10 



20 



25 



lower alkoxy, 
iodine, lower 
, nitro, cyano. 



wherein, 

X is —O—, — S— , — NH — , or — N(R;>); 

R 2 is selected from the group consisting of lower alkyl, 
aryl lower alkyl, aryl, (C 3 -C 10 ) cycloalkyl, aroyi, 
(C 2 -C u ) alkanoyl, and phenylsutfonyl groups; 

where aryl is defined hereinafter; 

p is 1 or 2; 

Y is hydrogen, lower alkyL hydroxy, chlorine, fluorine. 

bromine, iodine, lower alkoxy, trifluoromethyl, nitro, or 
R L is R 2(> or R 22 , wherein: 

R2o is — (CH^— where q is 2, 3, 4, or 5; 

R 2L is 

— CH 2 — CH^CH — CH 2 — i 
— -CI^— C= 0— QU.^— , 
— CH 2 — CH=CH— CH 2 — CH 2 . 
— CH 2 — CH 2 — CH=CH— CH 2 — , 



30 



35 



Q3 



Q 3 is —O—, , — NH — , _CH=N—; 
W is CH 2 or CHRg or 

R 7 is hydrogen, lower alkyl, or (C 2 -C u ) alkanoyi; 
Rg is lower alkyl; 

Rs> is hydroxy, alkoxy, or — NHR 10 ; and 

R xo is hydrogen, lower alkyl, Ci-Cj acyl, aryl, 

o o 
It ii 
—C-aryl or —C-heteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is L 2, or 3; 



45 



50 
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with the exclusion of compounds wherein X is 0 or S, Y 
is hydrogen, and R is hydrogen, C^-C^ alkyl, chlorine, 
fluorine, bromine, iodine, cyano. C 1 -C 4 alkoxy, or 
— COOR 23 where R 23 is d-C 4 alkyl; 

with the exclusion of compounds wherein X is — S — . R x 
is Rjq, R is H, and m=l; 

all geometric, optical, and stereoisomers thereof, or a 
pharmaceutically acceptable acid addition salt thereof. « 

05 

33. An analgesic composition, which comprises a com- 
pound of the formula; 



— CEL— G=C 



-CH 2 — CH 2 — , 



or 




— CH 2 — CH 2 — C=C — CH 2 , 
the — CH=CH — bond being cis or trans; 
R 22 is R 20 or R 2i in which one or more carbon atoms of 

Rso or R 21 are substituted by at least on C L -C 6 linear 

alfeyl group, phenyl group, or 



lower alkyleneyl 



where Z 1 is lower alkyl, — OH, lower alkoxy, — CF 3 . 
— N0 2 , — NH 2 or halogen, and p is as previously 
defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, bromine, iodine, amino, 
lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino. trifluoromethyl, 
trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylamino carbonyl, 
formyl, 

o 
il 

— CaUcyl, 

O 
II 

— C— O-alkyl, 

O 
II 

-C-aryl, 

O 
il 

—C-heteroaryl, 
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OR 7 

-CH-alkyl, 

W 
II 

-C-alkyl, 

W 
II 

—C-aryl, or 

W 
II 

— C-hetcroaryl; 

alikyl is lower alkyl; 
aryl is phenyl or 

FX-*., 



w 

-continued 
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10 



20 



where R 5 is hydrogen, lower alkyL lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoatkylamino, lower dialkylarnino, nitro, cyano, 25 
trifluoromethyL or trifluoromethoxy; 

heteroaryl is 



03 



q 3 i s _0— , — S— , — NH — , -~CH=N— ; 
W is CH 2 or CHR 8 or N — Rg; 
R 7 is hydrogen, lower alkyL or (C 2 -C u ) aikaaoyl; 
R 8 is lower alkyl; 

is hydroxy, alkoxy, or — NHR l0 ; and 
R 10 is hydrogen, lower alkyl, C L -C 3 acyl, aryl, 

o o 
II t! 

—C-aryl or —C-hetcroaryl, 
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where aryl and heteroaryl are as defined above; and 
m is 1,2, or 3; 

with the exclusion of compounds wherein X is O or S, Y 
is hydrogen, and R is hydrogen. Cj-Ci alkyl chlorine, 
fluorine, bromine, iodine, cyano, Ci-C 4 alkoxy, or 50 
— COOR^ where R 23 is C L -C 4 alkyl; 

with the exclusion of compounds wherein X is — S — , Rj 
is R^q, R is H, and m=l; 



all geometric, optical, and stereoisomers thereof, or a 
pharmaceutically acceptable acid addition salt thereof, 
in an amount sufficient to produce a pain-relieving 
effect, and a pharmaceutically acceptable carrier there- 
for. 

34. A method of alleviating pain, which comprises admin- 
istering to a mammal a pain-relieving effective amount of a 
compound as claimed in claim 33. 

35. A pharmaceutical composition, which comprises a 
compound as claimed in claim 1, 25, 26, 27. 28, or 29, and 
a pharmaceutically acceptable carrier therefor. 

36. An antipsychotic composition, which comprises a 
compound as claimed in claim 1, 25 ,26, 27, 28, or 29, in an 
amount sufficient to produce an antipsychotic effect, and a 
pharmaceuticaliy acceptable carrier therefor. 

37. A method of treating psychoses, which comprises 
administering to a mammal a psychoses-treating effective 
amount of a compound as claimed in claim 1, 25, 26, 27, 29 
or 29. 

38. An analgesic composition, which comprises a com- 
pound as claimed in claim 1, 25, 26, 27, 28, or 29, in an 
amount sufficient to produce a pain-relieving effect, and a 
pharmaceuticaliy acceptable carrier therefor. 

39. A method of alleviating pain which comprises admin- 
istering to a mammal a pain-relieving effective amount of a 
compound as claimed in claim 1, 25, 26, 27, 28, or 29. 

40. An antipsychotic composition, which comprises a 
compound as claimed in claim 1, in an amount sufficient to 
produce an antipsychotic effect, and a pharmaceutically 
acceptable carrier therefor. 

41. A method of treating psychoses, which comprises 
adnunistering to a mammal a psychoses-treating effective 
amount of a compound as claimed in claim 1. 

42. An analgesic composition, which comprises a com- 
pound as claimed in claim 1, in an amount sufficient to 
produce a pain-relieving effect, and a pharmaceutically 
acceptable carrier therefor. 

43. A method of alleviating pain, which comprises admin- 
istering to a mammal a pain-relieving effective amount of a 
compound as claimed in claim 1. 

44. The compound of any one of claims 1, 25, 26, 27, 28, 
and 29, wherein said pharmaceutically acceptable acid addi- 
tion salt is selected from the group consisting of salts of 
mineral acids, salts of monobasic carboxylic acids, salts of 
dibasic carboxylic acids, and salts of tribasic carboxylic 
acids. 

45. The compound of claim 44, wherein said pharmaceu- 
tically acceptable acid addition salt is selected from the 
group consisting of salts of hydrochloric acid, sulfuric acid, 
nitric acid, acetic acid, propionic acid, maleic acid, fumaric 
acid, carboxysuccinic acid, and citric acid. 
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Sir: 



PRELIMINARY AMENDMENT 



1 . (Amended) A compound of the formula 




wherein 

X is -0-, -S-, -NH-, [-N(R 2 )] or -N(RV ): 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, (C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C n )alkanoyl, and phenylsulfonyl groups; 
aryl is as defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino , when p is 1 : 

Y is lower alkoxy when p is 2 and X is -Q-: 
[(RO is R 20 , R 21 , or R 22 , wherein: 
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R 20 is -(CH 2 ) n -, where] n is 2, 3, 4 or 5; 
[R 21 is 

-CH 2 -CH— CH-CH 2 -, 
-CH2-C = C-CH 2 -, 
-CH 2 -CH— CH-CH 2 -CH 2 - 5 
-CH 2 -CH 2 -CH = CH-CH 2 -, 
-CH 2 -OC-CH 2 -CH 2 -, or 
-CH 2 -CH 2 -C = C-CH 2 -, 
the -CH^CH- bond being cis or trans; 
R 22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted 
by at least one C r C 6 linear alkyl group, phenyl group or 



where Z x is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen, p is as 
previously defined;] 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, trifluoroacetyl, 
aminocarbonyl, [monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl,] 



loweralkyleneyl 




-C(=0)-alkyl, -C(=0)-0-aIkyl, -C(=0)-aryl, -C(=0)-heteroaryl, or 
-CH(OR 7 )-alkyl[,]; [-C(=W)-alkyl, -C(==W)-aiyl, or -C(=W)-heteroaryl;] 

alkyl is lower alkyl; 
aryl is phenyl or 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 




Q 3 is -0-, -S-, -NH-, or -CH=N-; 

[W is CH 2 or CHR 8 or N-R 9 ;] 

R 7 is hydrogen, lower alkyl, or [alkanoyl] acvl ; 

[R 8 is lower alkyl; 

R 9 is hydroxy, lower alkoxy, or -NHR 10 ; and 
R 10 is hydrogen, lower alkyl, C r C 3 acyl, aryl, 
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-C(=0)-aryl or -C(=0)-heteroaryl ? 

where aryl and heteroaryl are as defined above;] and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
[(^=14 C 4 ] C 1Z C4 alkyl, chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxy, 
or -COOR 23 where R 23 is C r C 4 alkyl; 

with the exclusion of compounds wherein X is -S-, [R { is R 20 ,] R is H, and m=l ; 

[all geometric, optical and stereoisomers thereof,] or a pharmaceutically acceptable acid 
addition salt thereof. 

25 . (Amended) A compound of the formula: 



(R), 




wherein 



X is -0-, -S-, -NH-, [-N-R 2 ] or -NffU : 



p is 1 or 2; 



Y is hydrogen, CI, Br, or F when p is 1 ; 



LAW OFFICES 

negan, Henderson, 
: arabow, Garrett, 
8 Dunn er, l.l.p. 

300 I STREET, N. W. 
S H I NGTON ? DC 20005 
202 -408-4000 



Y is lower alkoxy[or halogen] when p is 2 and X is -0-; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, (C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C u )alkanoyl, and phenylsulfonyl groups; 
aryl is phenyl or 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

n is 2, 3, or 4; 

R is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, hydroxyl, acyl, (C 2 -C u ) alkanoyl, CI, F, Br, I, 
amino, C r C 3 mono- or dialkylamino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 
-C(=0)-alkyl, or -CH(OR 7 )-alkyl; 

alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
mis 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
G-Ci alkyl chlorine, fluorine, bromine, iodine, cyano, C r C A alkoxy, or-COOR^ 
where R» is C r C 4 alkyl; 

with the exclusion of compounds wherein X is -S-, R is H, and m=l: 

or a pharmaceutical^ acceptable acid addition salt thereof. 
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26. (Amended) A compound of the formula: 



(R), 




(Y) p 




N-(CH 2 )nO 




wherein X is -O-; 
p is 1 or 2; 

Y is hydrogen, hydroxy, CI, Br, or F, when p is 1 ; 

Y is lower alkoxy[, hydroxy, or halogen] when p is 2; 
nis 2, 3, or 4; 

R is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, hydroxyl, acyl, (C 2 -C n ) alkanoyl, CI, F, Br, I, 
amino, C r C 3 mono- or dialkylamino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 
-C(=0)-alkyl, or -CH(OR 7 )-alkyl; 

alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein Y is hydrogen, and R is hydrogen, C -CL alkvl. 
chlorine, fluorine, bromine, iodine, cyano, C i-C alkoxy. or -COOR ,, where R^ is 
C r C alkyl: 

or a pharmaceutically acceptable acid addition salt thereof. 



27. (Amended) A compound of the formula: 



(R), 



m 



,N N— (CH 2 )rO^ 



.N 



wherein X is -S-; 



LAW OFFICES 



p is 1 [or 2]; 

Y is hydrogen, CI, Br, or F[, when p is 1]; 
[Y is lower alkoxy or halogen when p is 2;] 
n is 2, 3, or 4; 

R is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, hydroxyl, acyl, (C 2 -C n ) alkanoyl, CI, F, Br, I, 
amino, C r C 3 mono- or dialkylamino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 
-C(=0)-alkyl, or -CH(OR 7 )-alkyl; 

alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein Y is hydrogen, and R is hydrogen. C r C, alkyl 
chlorine, fluorine, bromine, iodine, cyano. G -C alkoxy. or -CQOR ^ where R, ? is 
G-G alkyl; 

with the exclusion of compounds wherein R is H, and m=l: 
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or a pharmaceutical^ acceptable acid addition salt thereof. 



28. (Amended) A compound of the formula: 



(Y) p 



(R), 



m 



M Yl-(CH 2 )nO^ ' ^ 



wherein X is -NH-; 



p is 1 [or 2]; 

Y is hydrogen, CI, Br, or F[, when p is 1]; 
[Y is lower alkoxy or halogen when p is 2;] 
nis 2, 3, or 4; 

R is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, hydroxyl, acyl, (C 2 -C u ) alkanoyl, CI, F, Br, I, 
amino, C r C 3 mono- or dialkylamino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 
-C(=0)-alkyl, or -CH(OR 7 )-alkyl; 

alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 



29. (Amended) A compound of the formula: 



(R), 



■< 





N-(CH 2 )nO 



(Y) p - 



X 



wherein X is -N-R 2 ; 
p is 1 [or 2]; 

Y is hydrogen, CI, Br, or F[, when p is 1]; 
[Y is lower alkoxy or halogen when p is 2;] 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, (C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C n ) [aroyl,] alkanoyl, and phenylsulfonyl groups; 
aryl is phenyl or 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

n is 2, 3, or 4; 

R is hydrogen, C r C 3 alkyl, C r C 3 alkoxy, hydroxyl, acyl, (C 2 -C n ) alkanoyl, CI, F, Br, I, 
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amino, C r C 3 mono- or dialkylamino, acylamino, -N0 2? -OCF 3 , -CF 3? 
-C(=0)-alkyl, or -CH(OR 7 )-alkyl; 
alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutically acceptable acid addition salt thereof. 



30. (Amended) A pharmaceutical composition, which comprises a compound of 



the formula: 



(R) 



m 



(Y)c 



X' 



.N 



(R) 



m 



/ V N-(CH 2 )nO— ^ ' ^ 



(Y) c 



\ / 



.N 
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; wherein 

Xis-0-,-S-,-NH-,or-N(R 2 ); 
i R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, (C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C„)alkanoyl, and phenylsulfonyl groups; 

where aryl is as defined hereinafter; 
; p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 
trifluoromethyl, nitro, or amino , when p is 1 ; 
; Y is lower alkoxv when p is 2 and X is -Q-; 

u [(R,) is R 20 ,R 2 i, or R 22 , wherein: 

1 1 R 20 is -(CH 2 ) n -, where] n is 2, 3 , 4 or 5 ; 

y [R21 is 

T -CH 2 -C=CH-CH 2 -, 

-CH 2 -C=C-CH 2 - ? 
*J -CH 2 -CH=CH-CH 2 -CH 2 -, 
13 ; -CH 2 -CH 2 -CH=CH-CH 2 -, 

-CH 2 -OC-CH 2 -CH 2 -, or 

-CH 2 -CH 2 -C = C-CH7-, 

the -CH=CH- bond being cis or trans; 
R22 iS R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted 

by at least one C r C 6 linear alkyl group, phenyl group or 
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(Zi)p 



lower alkyleneyl 



where Z { is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen, and p 
as previously defined;] 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, trifluoroacetyl, 
aminocarbonyl, [monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl,] 
-C(=0)-alkyl, -C(=0)-0-alkyl, -C(=0)-aryl, -C(=0)-heteroaryl, or 
-CH(OR 7 )-alkyl[,]; [-C(=W)-alkyl, -C(=W)-aryl, or -C(-W)-heteroaryl;] 

alkyl is lower alkyl; 
aryl is phenyl or 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 
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Q 3 is -0-, -S-, -NH-, or -CH=N-; 
[W is CH 2 or CHR 8 or N-R 9 ;] 

R 7 is hydrogen, lower alkyl, or [(C 2 -C n ) alkanoyl] acyl; 
[R 8 is lower alkyl; 

is hydroxy, lower alkoxy, or -NHR 10 ; and 
R 10 is hydrogen, lower alkyl, C r C 3 acyl, aryl, 
-C(=0)-aryl or -C(=0)-heteroaryl, 

where aryl and heteroaryl are as defined above;] and 
mis 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
C r C 4 alkyl, chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxy, or -COOR 23 
where R 23 is C r C 4 alkyl; 

with the exclusion of compounds wherein X is -S-, [R! is R 20 ,] R is H, and m=l; 

[all geometric, optical and stereoisomers thereof,] or a pharmaceutically acceptable acid 
addition salt thereof. 

3 1 . (Amended) An antipsychotic composition, which comprises a compound of the 
formula; 
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wherein 

X is -0-, -S-, -NH-, or -N(R 2 ); 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C n )alkanoyl, and phenylsulfonyl groups; 
where aryl is as defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 
trifluoromethyl, nitro, or amino , when p is 1 : 
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Y is lower alkoxv when p is 2 and X is -Q-; 
[(RO is R 20 , R 21 , or R 22 , wherein: 

R 20 is -(CH 2 ) n -, where] n is 2, 3, 4 or 5; 

[R 21 is 

-CH 2 -CH=CH-CH 2 -, 
-CH 2 -OC-CH r , 
-CH 2 -CH=CH-CH 2 -CH 2 -, 
-CH 2 -CH 2 -CH=CH-CH 2 -, 
-CH 2 -OC-CH 2 -CH 2 -, or 
-CH 2 -CH 2 -OC-CH 2 -, 
the -CH=CH- bond being cis or trans; 
R 22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted 
by at least one C r C 6 linear alkyl group, phenyl group or 



lower alkyleneyl 
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where Z x is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen, a p is as 
previously defined;] 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitxo, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, trifluoroacetyl, 

16 



aminocarbonyl, [monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl,] 
-C(=0)-alkyl, -C(=0)-0-aIkyl, -C(=0)-aiyl, -C(=0)-heteroaryl, or 
-CH(OR 7 )-alkyl[Ji [-C(=W)-alkyl, -C(=W)-aryl, or -C(=W)-heteroaryl;] 

alkyl is lower alkyl; 
aryl is phenyl or 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 



Q 3 is -0-, -S-, -NH-, or -CH=N-; 
[W is CH 2 or CHR 8 or N-R 9 ;] 

R 7 is hydrogen, lower alkyl, or [(C 2 -C n ) alkanoyl] acyl ; 
[R 8 is lower alkyl; 

R 9 is hydroxy, lower alkoxy, or -NHR 10 ; and 





3 
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R 10 is hydrogen, lower alkyl, C r C 3 acyl, aryl, 
-C(=0)-aryl or -C(=0)-heteroaryl, 

where aryl and heteroaryl are as defined above;] and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein X is 0 or S, Y is hydrogen, and R is hydrogen, 

C r C 4 alkyl, chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxy, or -COOR 23 

where R 23 is C r C 4 alkyl; 
with the exclusion of compounds wherein X is -S-, [Rj is R 20? ] R is H, and m=l ; 
[all geometric, optical and stereoisomers thereof,] or a pharmaceutical^ acceptable acid 

addition salt thereof, in an amount sufficient to produce an antipsychotic effect, 

and a pharmaceutical^ acceptable carrier therefor. 

32. (Amended) A method of treating psychoses, which comprises administering to 
a mammal a psychoses-treating effective amount of a compound of the formula: 
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N— (CH 2 )nO— ^ 




wherein 

X is -0-, -S-, -NH-, or -N(R 2 ); 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C n )alkanoyl, and phenylsulfonyl groups; 
where aryl is as defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino, when p is 1 : 

Y is lower alkoxy when p is 2 and X is -0-; 
[(Rj) is R 20? R 2b or R 22 , wherein: 

R 20 is -(CH 2 ) n -, where] n is 2, 3, 4 or 5; 
[R 21 is 

-CH 2 -CH=CH-CH 2 -, 
-CH 2 -C = C-CH 2 -, 
-CH 2 -CH=CH-CH 2 -CH 2 -, 



-CH 2 -CH 2 -CH— CH-CH 2 -, 
-CH 2 -C=C-CH 2 -CH r , or 
-CH2-CH2-C = C-CH 2 -, 
the -CH=CH- bond being cis or trans; 
R 22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted 
by at least one C r C 6 linear alkyl group, phenyl group or 



where Z x is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen, and p 
as previously defined;] 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, trifluoroacetyl, 
aminocarbonyl, [monoalkylaminocarbonyl, dialkylaminocarbonyl, formylj 
-C(=0)-alkyl, -C(=O)-0-alkyl, -C(-0)-aryl, -C(=0)-heteroaryl, or 



-CH(OR 7 )-alkyl[,]; [-C(-W)-alkyl, -C(=W)-aiyl, or -C(=W)-heteroaryl;] 



lower alkyleneyl 




alkyl is lower alkyl; 



aryl is phenyl or 
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where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 



Q 3 is-0-, -S-,-NH-,or-CH=N-; 
[W is CH 2 or CHR 8 or N-R 9 ;] 

R 7 is hydrogen, lower alkyl, or [(C 2 -C u ) alkanoyl] acvl ; 
[R 8 is lower alkyl; 

Rc, is hydroxy, lower alkoxy, or -NHR 10 ; and 
R 10 is hydrogen, lower alkyl, C r C 3 acyl, aryl, 
-C(=0)-aryl or -C(=0)-heteroaryl, 

where aryl and heteroaryl are as defined above;] and 
mis 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
C r C 4 alkyl, chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxy, or -COOR 23 
where R 23 is C r C 4 alkyl; 

with the exclusion of compounds wherein X is -S-, [R x is R 20 ,] R is H, and m=l; 




3 
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[all geometric, optical and stereoisomers thereof,] or a pharmaceutically acceptable acid 
addition salt thereof. 



33. (Amended) An analgesic composition, which comprises a compound of the 
formula: 




wherein 

X is -0-, -S-, -NH-, or -N(R 2 ); 
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R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, (C 3 - 

C 10 )cycloalkyl, aroyl, (C 2 -C u )alkanoyl ? and phenylsulfonyl groups; 
where aryl is as defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino, when p is 1 ; 

Y is lower alkoxy when p is 2 and X is -0-; 
[(Rj) is R 20 , R 2 i> or R 22 , wherein: 

R 20 is -(CH 2 ) n -, where] n is 2, 3, 4 or 5; 



[R 21 is 

-CH 2 -CH=CH-CH r , 
-CH 2 -C=C-CH 2 -, 
-CH 2 -CH=CH-CH 2 -CH r , 
-CH 2 -CH 2 -CH— CH-CH 2 -, 
-CH 2 -C=C-CH 2 -CH 2 -, or 
-CH 2 -CH 2 -C = C-CH 2 -, 
the -CH=CH- bond being cis or trans; 
R 22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted 
by at least one C r C 6 linear alkyl group, phenyl group or 



lower alkyleneyl 
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where Z x is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen, and p 
as previously defined;] 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cyano, acylamino, trifluoromethyl, trifluoroacetyl, 
aminocarbonyl, [monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl,] 
-C(=0)-alkyl, -C(=0)-0-alkyl, -C(=0)-aryl, -C(=0)-heteroaryl, or 
-CH(OR 7 )-alkyl[,]; [-C(=W)-alkyl, -C(=W)-aryl, or -C(=W)-heteroaryl;] 

alkyl is lower alkyl; 
aryl is phenyl or 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkylamino, [lower dialkylamino,] nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 
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Q 3 is -0-, -S-, -NH-, or -CH=N-; 
[W is CH 2 or CHR 8 or N-R 9 ;] 

R 7 is hydrogen, lower alkyl, or [(C 2 -C u ) alkanoyl] acvl ; 
[R 8 is lower alkyl; 

R^ is hydroxy, lower alkoxy, or -NHR 10 ; and 
R 10 is hydrogen, lower alkyl, C r C 3 acyl, aryl, 
-C(=0)-aryl or -C(=0)-heteroaryl, 

where aryl and heteroaryl are as defined above;] and 
mis 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 

C r C 4 alkyl, chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxy, or -COOR 23 

where R 23 is C r C 4 alkyl; 
with the exclusion of compounds wherein X is -S-, [Rj is R 20? ] R is H, and m=l ; 
[all geometric, optical and stereoisomers thereof,] or a pharmaceutically acceptable acid 

addition salt thereof, in an amount sufficient to produce a pain-relieving effect, 

and a pharmaceutically acceptable carrier therefor. 

34. (Amended) A method of alleviating pain, which comprises administering to a 
mammal a pain-relieving effective amount of a [compound] composition as claimed in claim 33. 

Please add the following new claims: 
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46. A compound of the formula 



(Y) p 




N— (Ri) — O 



< 




wherein 
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X is -0-. -S-. -NH-, or -N(R, ); 

R ? is selected from the group consisting of lower alkvl arvl lower alkvl arvl (CV 

C ^cvcloalkvl, arovl (C0 -C1 Qalkanoyl, and phenvlsulfonvl groups; 
arvl is defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethvl nitro, or amino, whenp is 1; 

Y is lower alkoxv, hydroxy, or halogen when p is 2 and X is -0-; 



-CHq-CH—CH-CH? -, 
-CEL j -C = C-CH9-, 
-CK,-CH=CH-CHU-CH ,-. 

- CH2 - CHo - CH—CH- CH ? ~ , 



-CH,-C^C-CH, -CH o-. or 

-CH,-CH,-C^C-CB>-, 

the -CH=CH- bond being cis or trans; 

R is hydrogen, lower alkvl, lower alkoxy, hvdroxvl carboxvl chlorine, fluorine, 
bromine, iodine, amino, lower mono or dialkvlamino, nitro, lower alkvl 
thio, trifluoromethoxv, cvano, acvlamino, trifluoromethvl. trifluoroacetvl 
aminocarbonvl dialkylaminocarbonyl formvl 
-aOValkvl -CH3VO-alkvl -QOVarvl -C(=OVheteroarvL 
-CHfOR . Valkvl -C(=W)-alkyl -CNWVarvl, or -C(=WVheteroarvl: 

where alkvl is lower alkvl; 

arvl is phenyl or 




where R . is hydrogen, lower alkvl lower alkoxy. hydroxy, chlorine, fluorine, bromine, 

iodine, lower monoalkylamino. lower dialkvlamino, nitro. cyano. trifluoromethvl, 
trifluoromethoxv; 

heteroarvl is 
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where O, is -Q-. -S-. -NH-. or -CH=N-; 



Wis CHo or CHR fl orN-R o; 
R^ is hydrogen, lower alkvl or acvl; 
R s is lower alkyl; 

Rn is hydroxy, lower alkoxv, or -NHR m : and 
R ] n is hydrogen, lower alkyl C i-C. acvl aryl 
-CfOVarvl or -Cr=OVheteroaryl 

where aryl and heteroarvl are as defined above; and 
mis 1. 2. or 3; 

with the exclusion of compounds wherein X is O or S. Y is hydrogen, and R is hydrogen, 
C r C ^ alkvl chlorine, fluorine, bromine, iodine, cvano, C 1-C1 alkoxv. or -CQOR ^ 
where R^ is C r C A alkvl 
all geometric, optical and stereoisomers thereof, or a pharmaceuticallv acceptable acid 
addition salt thereof, 

47. A compound as claimed in claim 46, wherein X is -Q-. -S-. or -NH-. ; 

48. A compound as claimed in claim 46. wherein Y is hydrogen, chlorine, bromine, or 
fluorine. 

49. A compound as claimed in claim 46, wherein n is 2, 3, or 4. 

28 



LAW OFFiCES 

nnecan, Henderson, 
Farabow, Garrett, 
% dunner,l.l.p. 

I300 I STREET, N. W. 
ASHINGTONj DC 20005 
202-408-4000 



50. 



A compound as claimed in claim 46. wherein X is -O- 



51. A compound as claimed in claim 46, wherein X is -S-. 

52. A compound as claimed in claim 46. wherein X is -NH-. 

53. A compound as claimed in claim 46, wherein X is -N(RA 

54. A compound as claimed in claim 46. wherein X is -Q-. -S-, or -NH-; Y is H. CI F, 
-CF : : R is selected from the group consisting of hydrogen, d -C, alkvl d- C alkoxy, -O H, CI, F, 
Br. I acvl C r C monoalkvlamino, acvlamino. -NO ,-. -OCF,. -CF,: and n is 2. 3. or 4. 

A compound as claimed in claim 54, wherein the substituent Y i s in the 5- or 6- 



56. A compound as claimed in claim 55, wherein m is 2, 

57. A compound as claimed in claim 55. wherein n is 3 . 

58. A compound as claimed in claim 55, wherein p is 1 . 



55, 
position. 
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59. A pharmaceutical composition, which comprises a compound as claim ed in claim 
46. and a pharmaceutical^ acceptable carrier therefor. 



60. An antipsychotic composition which comprises a compound a s claimed in claim 
46. in an amount sufficient to produce an antipsychotic effect, and a ph armaceuticallv acceptable 
carrier therefor. 

61. A method of treating psychoses, which comprises administering to a mammal a 
psychoses-treating effective amount of a compound as claimed in claim 46. 

62. An analgesic composition which comprises a compound as claim ed in claim 46, 
in an amount sufficient to produce a pain-relieying effect, and a pharmaceutically acceptable 
carrier therefor. 



63. A method of alleviating pain, which comprises administering to a mammal a 
pain-relieving effective amount of a compound as claimed in claim 46. 



64. The compound of claim 46, wherein said pharmaceutically acceptable acid 
addition salt is selected from the group consisting of salts of mineral acids, salts of monobasic 
carboxvlic acids, salts of dibasic carboxylic acids, and salts of tribasic carboxvlic acids. 
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65. The compound of claim 64. wherein said pharmaceuticals acceptable acid 
:. addition salt is selected from the group consisting of salts of hydrochlor ic acid, sulfuric acid, j 
;j nitric acid, acetic acid, propionic acid, maleic acid, fumaric acid, carboxvsuccinic acid, and citric 
J; acid. ; 

;! 66. A compound of the formula 



(Y) c 



N 



(R), 



m 



,t/ Yl— (RQ — O — ^ ' ^ 



wherein 
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X is -0-. -S-. -NH-. or -NflU; 

R 2 is selected from the group consisting of lower alkvL arvl lower alkvl arvl ((V 

C ^cvcloalkvl. arovl. (C0-C 1 ^alkanovl. and nhenvlsulfonvl groups: 
arvl is defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxv. 

trifluoromethvl. nitro. or amino, when p is 1; 

Y is lower alkoxv. hydroxy, or halogen when p is 2 and X is -0-; 
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(R x ) is R ? n or Ro i in which one or more carbon atoms of or are substituted by at 
least one G -C . linear alkvl group, phenyl group or 



where Z x is lower alkvl -OH. lower alkoxv. -CF ? . -NQu -NH, or halogen; 

Ro n is -(CEUy. where n is 2. 3. 4 or 5; 

Saiis 

- CH 2 - CH = CH- CH ?^ 

-CH/>-C - C-CHo -, 

-CH 2 -CH— CH-CHo-CH ?-, 

-CH->-CHi~CH := CH-CHo- < , 

-CH,-OC-CH,-CHt. or 

-CHg-CH?-C = C-CH g-, 

the -CH=CH- bond being cis or trans; 
R is hydrogen, lower alkvl lower alkoxv, hydroxy!, carboxyl, chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino, nitro. lower alkvl thio, 
trifluoromethoxv, cvano, acvlamino, trifluoromethyl, trifluoroacetvl. 
aminocarbonyl, monoalkylaminocarbonvl, dialkvlaminocarbonvl. formyl, 
-CfOValkyL -Cf=OVO-alkvL -Cf-OVarvl. -C(=OVheteroarvl 
-CHfOR.Valkvl. -C(=WValkyl -CMVVarvl or -Cf=WVheteroarvl; 




(Zi)p 



lower alkyleneyl 



where alkvl is lower alkvl; 
arvl is phenyl or 




where R < is hydrogen, lower alkvl lower alkoxv, hydroxy, chlorine, fluorine, bromine, 

iodine, lower monoalkvlamino. lower dialkvlamino. nitro, cvano. trifluoromethyl 
trifluoromethoxy; 

heteroaryl is 



where O , is -Q-, -S-. -NH-. or -CH=N-; 



Wis CB, or CHR g or N-R Q ; 

is hydrogen, lower alkyL or acyl: 
R ? is lower alkyl; 

R n is hydroxy, lower alkoxv. or -NHR ^ : and 
Rj n is hydrogen, lower alkvl, G -C ? acvh aryl, 
-Cr-OVarvl, or -C(=OVheteroarvl 



where arvl and heteroaryl are as defined above; and 
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m is L 2. or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
C r C A alkyL chlorine, fluorine, bromine, iodine, cyano. C -C alkoxy, or -CQ OR 23 
where R , ? is C r & alkyl; 

with the exclusion of compounds wherein X is -S-, R i is R 9n , R is H, and m= l ; 

all geometric, optical and stereoisomers thereof, or a pharmaceutically acceptable acid 
addition salt thereof, 

67. A compound as claimed in claim 66. wherein X is -Q-. -S-. or -NH-. 

68. A compound as claimed in claim 66. wherein Y is hy drogen, chlorine, bromine, or 



fluorine. 



69. A compound as claimed in claim 66. wherein n is 2. 3. or 4. 



70. A compound as claimed in claim 66 . wherein X is -Q-. 



71 , A compound as claimed in claim 66. wherein X is -S- 



72. A compound as claimed in claim 66. wherein X is -NH-. 
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73 . A compound as claimed in claim 66. wherein X is -N(RV). 
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74. A compound as claimed in claim 66, wherein X is -Q-. - S-. or -NH-: Y is H, CI F, 
-T.F : ; T? is selected from the grout) consisting of hydrogen, G -C alkyLC^C, alk o xy, -OH. CI F, 
Br. I. acvl C r C ? monoalkvlamino, acvlamino. -NO ,-, -OCF,^CT ,; and n is 2, 3, or 4. 

75. A compound as claimed in claim 74. wherein the substitue nt Y is in the 5- or 6- 



A compound as claimed in claim 75. wherein m is 2. 



A compound as claimed in claim 75. wherein n is 3. 



A compound as claimed in claim 75. wherein p is 1. 



A pharmaceutical composition, which comprises a compound as claimed in claim : 
66. and a pharmaceutical^ acceptable carrier therefor. 

r 80. An antipsychotic composition which comprises a compound as claimed in claim j 

; 66. in an amount sufficient to produce an antipsychotic effect, and a pharmaceutical^ acceptable i 
: carrier therefor. 



81. A method of treating psychoses, which comprises administering to a mammal a 

UAW OFFICES 

psychoses-treating effective amount of a compound as c laimed in claim 66. 

nnegan, Henderson, / 
Farabow, Garrett, ; 

8 DUNNER, L.L.P. ]' 
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position. 



76. 



77. 



78. 



/ASHINGTON, DC 20005 
2O2-4O8-4000 



I 82. An analgesic composition which comprises a compound as claimed in claim 66, 

li in an amount sufficient to produce a pain-relieving effect, and a pharmace uticallv acceptable 

ji ■ - - 

P 

\\ carrier therefor. 

i, 83. A method of alleviating pain, which comprises administering to a mammal a 

I; pain-relieving effective amount of a compound as cla imed in claim 66. 

i . 

;j 84. The compound of claim 66. wherein said pharmaceuticallv ac ceptable acid 

v 

ij addition salt is selected from the group consisting of salts of m ineral acids, salts of monobasic 

| carboxvlic acids, salts of dibasic carboxvlic acids, and salts of t ribasic carboxvlic acids. 

|| 85 . The compound of claim 84. wherein said pharmaceu ticallv acceptable acid 

!! addition salt is selected from the group consisting of salts of hydrochloric acid, sulfu ric acid, 
|| nitric acid, acetic acid, propionic acid, maleic acid, fumaric acid, ca rboxvsuccinic acid, and citric 

;! acid. 

u 

\\ 

;i 86. A pharmaceutical composition, which comprises a compound of the formula 

•I 
ii 

\ \ 

i! 
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wherein 



X is -0-. -S-. -NH-. or -N(R, ); 

R„ is selected from the group consisting of lower alkvl. arvl lower alkvl, aryl, (C^ 

C ^cvcloalkvl. arovl. (C-G >lkanovl. and phenvlsulfonvl groups; 
arvl is defined hereinafter; 
p is 1 or 2; 



Y is hydrogen, lower alkvl. hydroxy, chlorine, fluorine, brom ine, iodine, lower alkoxy, 

trifluoromethvl. nitro. or amino, when p is 1: 

Y is lower alkoxy. hydroxy, or halogen when p is 2 a nd X is -Q-; 



-CH,-CH=CH-CH,-. 

-CH,-C=C-CH, -. 

-CH ,-CH=CH-CH,-CH,-, 
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li 
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;l 
Ij 

i; 

M 
!j 



■j 



1; 

h 
<i 
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-CH,-CH,-CH=CH-CH, -, 

-CH 2 -C^C-CH,-CHo -. or 

-CH 2I CH 2l C^C I CH 2Zl 

the -CH=CH- bond being cis or trans; 

R is hydrogen, lower alkvl. lower alkoxv. hvdroxvl carboxvl. chlorine, fluorine, 
bromine, iodine, amino, lower mono or dialkylamino. nitro. lower alkyl 
thio. trifluoromethoxv. cvano. acvlamino. trifluorome thvL trifluoroacetvl 
aminocarbonvl. dialkvlaminocarbonvl formvl 
-C(=OValkvL -q=OVO-alkvL -Cf=OVarvl -Cl^OVheteroaryl 
£WQl^ )-a1kv1. -Cr=WValkvL -C(=WVarvl. or -C^WVheteroaryl; 

where alkvl is lower alkvl; 

arvl is phenyl or 



where R 5 is hydrogen, lower alkvl lower alkoxv. hyd roxy, chlorine, fluorine, bromine, 

iodine, lower monoalkylamino. lower dialkylamino . nitro. cyano, trifluoromethyl, \ 
trifluoromethoxy; 

heteroarvl is 





i 



where 0 , is -(X -S-, -NH-, or -CH-N-; 

Wis CH, or CHR a orN-R o; 

is hydrogen, lower alkyl or acyl; 
R 8 is lower alkvl; 

R n is hydroxy, lower alkoxy, or -NHR 10 ; and 
R t n is hydrogen, lower alkyl Q -C? acyl aryl 
-CfOVaryl, or -C(=OVheteroarvL 

where arvl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
C r C 4 alkyl chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxy, or -COORo ^ 
where R^ is C r C 4 alkyl; 

all geometric, optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 
addition salt thereof, and a pharmaceuticals acceptable carrier therefor. 

87. A pharmaceutical composition, which comprises a compound of the formula 
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(R), 



m 




N-(R 1 )— O 




wherein 

i 

Yis-O-. -S-. -NH-. or -N(R> ): 

R 2 is selected from the group consisting of lower alkvl arvl l ower alkvl arvl (Gr 

C 1 0 )cycloalkvL arovl (C-dQalkanovL and phenv lsulfonvl groups; 
arvl is defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethvl nitro. or amino, when p is 1; 

Y is lower alkoxv, hydroxy, or halogen when p is 2 and X is -Q-; 

(K 1 )jsR 2a or R 21 in which one or more carbon atoms of R™ or R,i are substituted by at 
least one G - C linear alkvl group, phenyl group or 
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lower alkyleneyl 




where. 7.j is lower alkvl. -OH. lower alkoxv. -CF„ -NO,, -NH ? or ha logen; 
is -(CH-X.-. where n is 2. 3. 4 or 5; 

S21JS 

-CH,-CH=CH-CH,-, 

-CH.-OC-CEU-. 

-CH.-CH=CH-CH,-CH, -, 

-CH,-CH-,-CH=CH-CH ,-. 

-r,H,-C^C-CH,-CH,-. or 

-CH,-CH,-OC-CH t. 

the -CH=CH- bond being cis or trans: 
R is hydrogen, lower alkvl. lower alkoxv. hvdroxvl. carboxvl. chlorine , fluorine, bromine. 
iodine, amino, lower mono or dialkvlamino. nitro . lower alkvl thio. 
trifluoromethoxv. cvano. acvlamino. trifluoromethvl. trifluoroacetvl. 
aminocarbonvl. monoalkvlaminocarbonvl. dialkvlaminocarb onvl. formvl, 
-CY=OValkvl. -C(=OVO-alkvl. -Cf=OVarvl -C (=OVheteroarvl 
-rHfOR. Valkvl. -Cr=WValkvl. -C^WVarvl. o r -C(=WVheteroarvl; 
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where alkvl is lower alkvl; 



arvl is phenyl or 




where R 5 is hydrogen, lower alkvl lower alkoxv. hydroxy, ch lorine, fluorine, bromine, 

iodine, lower monoalkvlamino. lower dialkvlamino. n itro. cvano, trifluorornethyl 
trifluoromethoxy; 

heteroaryl is 




where Q ? is -Q-. -S-. -NEk or -CH=N-: 



W is CH. or CHR g or N-Roi 



R. is hydrogen, lower alkvl or acyl; 



R o is lower alkvl; 



Rn is hydroxy, lower alkoxv. or -NHR m; and 



R 10 is hydro gen, lower alkvl G -G acyl aryl, 



-CfOVarvl or -Cf =OVheteroarvl 



where arvl and heteroarvl are as defined above; and 
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mis 1,2, or 3; 

with the exclusion of compounds wherein X is 0 or S, Y is hydrogen, and R is hydrogen, 
C r Ci alkvl chlorine, fluorine, bromine, iodine, cyano, C i-C„ alkoxy, or -CQORn 
where is C r G alkyl; 

with the exclusion of compounds wherein X is -S-, R i is R™ . R is H, and m=l ; 

all geometric, optical and stereoisomers thereof, or a pharmaceutically accep table acid 
addition salt thereof, and a pharmaceutically acceptable carrier therefor. 

88. An antipsychotic composition, which comprises a compound of the formula 



X is -Q-. -S-, -NH-. or -N(Ro ); 

Ro is selected from the group consisting of lower alkyl arvl lower alkyl arvl (CV 

C ^cycloalkvl aroyl (CVC i Oalkanoyl and phenylsulfonyl groups; 
arvl is defined hereinafter; 



(R), 




wherein 
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Y is hydrogen, lower alkvL hydroxy, chlorine, fluorine, bromine, iodin e, lower alkoxy, 

trifluoromethvl. nitro, or amino, when p is 1; 

Y is lower alkoxy. hydroxy, or halogen when p is 2 and X is -Q-: 
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-CH,-CH=CH-CHo-. 

-CH,-OC-CH,-. 

-CH,-CH=CH-CH,-CHt. 

-CH-,-CH,-CH=CH-CH, -. 

-r,H,-C=C-CH,-CH,-. or 

-CH,-CIL-OC-CH, -. 

the -CH=CH- bond being cis or trans: 
R is hydrogen, lower alkvl. lower alkoxv. hvdroxvl. carboxvl. chlorine , fluorine. 

bromine, iodine, amino, lower mono or dialkylamino. nitro. lower alkvl 

thio. trifluoromethoxv. cvano. acvlamino. trifluoro methvl. trifluoroacetvl. 

aminocarhonvl. dialkvlaminocarbonyl. formvl 

-ri=OValkvl. -C(=OVO-alkvl. -C(=OVarvl. -C(=OVheteroarvl 

-rHrOR .Valkvl. -Cr=WValkvl. -Cf=WVarvl. or -a=WVheteroarvl; 
where alkvl is lower alkvl; 
arvl is phenyl or 




where R< is hydrogen, lower alkvl. lower alkoxv. hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkvlamino. lower dialkvlamino. nitro, cvano. trifluoromethyl 
trifluoromethoxy; 

heteroarvl is 




where O, is -Q-. -S-. -NH-. or -CH=N-: 

W is CHo or CHR g or N-R Q ; 

Rn is hydrogen, lower alkyl. or acyl; 

R Q is lower alkyl; 

R» is hydroxy, lower alkoxv. or -NHR in ; and 
R 1 9 is hydrogen, lower alkyl, G -G acyl aryj 
-C(==OVarvL or -C(=OVheteroarvl 

where arvl and heteroarvl are as defined above: and 
mis 1. 2. or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
C r C^ alkvl chlorine, fluorine, bromine, iodine, cyano, G -C alkoxv. or -COOR^ 
where R^ is Q -G alkyl; 
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all geometric, optical and stereoisomers thereof, or a pharmaceutical^ accept able acid 
addition salt thereof, in an amount sufficient to produce an antipsychotic effect, 
and a pharmaceuticallv acceptable carrier therefor. 
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89. An antipsychotic composition, which comprises a compound of the formula 



X is -Q-. -S-, -NH-. or -N(TM; 

R 2 is selected from the group consisting of lower alkyl aryl lower alkyl. arvl (CV 

C ^cvcloalkvl. aroyj (C-C i Qalkanoyl and phenylsulfonyl groups; 
arvl is defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkyl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl nitro, or amino, when p is 1; 

Y is lower alkoxy. hydroxy, or halogen when p is 2 and X is -Q-; 

(R 1 )js R 2P or R^ in which one or more carbon atoms of R, n or are substituted by at 




wherein 



least one C r Q linear alkvl group, phenyl group or 



lower alkyleneyl 
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where Z, is lower alkvl. -OH. lower alkoxv. -CR. -NCX. -NH- . or halogen: 

is -(CH,y. where n is 2. 3. 4 or 5; 
E21JS 

-CH,-CH=CH-CB,-. 

-CH ^ -C = C-CRi -* 

-CH,-CH=CH-CH,-CH, -. 

-CH,-CH,-CH=CH-CH ,-. 

-CH,-OC-CH,-CH,-. or 

-CH,-CH-,-C=C-CH,-. 

the -CH=CH- bond being cis or trans; 
R is hydrogen, lower alkvl. lower alkoxv. hvdroxvl. carboxvl. chlorine, fluo rine, bromine, 
iodine, amin o, lower mono or dialkvlamino. nitro. lower alkvl thio, 
trifluoromethoxv. cvano. acvlamino. trifluoromethvl. trifluoroacetvl 
aminocarbonvl. monoalkvlaminocarbonvl dialkvlaminocarbonvl. formvl. 
-Cf=OValkvl. -C(=OVO-alkvl. -Cr=OVarvl. -C(=OVheteroarvl. 
-CHfOR .Valkvl. -C(=WValkvl. -Cf=WVarvl. or -Cf=WVheteroarvl; 
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where alkvl is lower alkvl; 



arvl is phenyl or 




where R< is hydrogen, lower alkvl lower alkoxv. hydroxy, chlorine, fluorine, bromine, 

iodine, lower monoalkvlamino. lower dialkylamino. nitro, cyano, trifluoromethyl 
trifluoromethoxv; 

heteroaryl is 




where O , is -Q-. -S-. -NH-. or -CH=N-; 



Wis CH, or CHR 0 or N-R Q : 



is hydrogen, lower alkvl or acyl; 



R P is lower alkyl; 



Rn is hydroxy, lower alkoxv, or -NHR ™; and 



R 10 is hydrogen, lower alkyl G -C ? acyl aryl 



-C(=OVarvl or -CfOVheteroarvl 



wher e arvl and heteroaryl are as defined above; and 
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mis 1. 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 

Q-Ci alkyL chlorine, fluorine, bromine, iodine, cyano, C r C 4 alkoxv, or -COOR ^ 

where is C r d alkyl; 
with the exclusion of compounds wherein X is -S-. R , is R™, R is H, and m=l; 
all geometric, optical and stereoisomers thereof, or a pharmaceutically acceptable acid 

addition salt thereof, in an amount sufficient to produce an antipsychotic effect, 

and a pharmaceutically acceptable carrier therefor. 

90. A method of treating psychoses, which comprises administering to a mammal a 
psychoses-treating effective amount of a composition as claimed in claim 88. 

91. A method of treating psychoses, which comprises administering to a mammal a 
psychoses-treating effective amount of a composition as claimed in claim 89. 

92. An analgesic composition, which comprises a compound of the formula 




(R), 
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wherein 

I 

Xis -0-, -S-.-NH-, or -MR, ); 

R ? is selected from the group consisting of lower alkvl, arvl lower alkvl arvl, (& - 

C ^cvcloalkvl, arovl (C j-C x ^alkanovl, and phenvlsulfonvl groups; 
arvl is defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethvl, nitro, or amino, when p is 1; 

Y is lower alkoxv, hydroxy, or halogen when p is 2 and X is -Q-; 

i Q -CHo-CH = CH-CHo-, 

-CHq-C - C-CH2 ", 
r -CH 2 ~CH~CH-CH2~CH2 ~, 

f ^ -CH2-CH2-CH— CH-CH 2-, 

13 -CH,-OC-CH,-CIL-. or 

-CH2~CH2~C — C-CHo - , 
the -CHNCH- bond being cis or trans; 
R is hydrogen, lower alkvl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, 
bromine, iodine, amino, lower mono or dialkylamino, nitro, lower alkvl 
thio, trifluoromethoxv, cvano, acvlamino, trifluoromethvl, trifluoroacetvl, 
aminocarbonyl, dialkylaminocarbonvl, formyl, 
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-C(=OValkvl -Cf-OVO-alkvl, -C(=OVaryl -C(=0)-heteroarvl 
-CHfOR . Valkvl -CMYValkvl -C(=WV arvL or -C(=WVheteroarvl: 

where alkvl is lower alkvl; 

arvl is phenyl or 




where R < is hydrogen, lower alkvl lower alkoxv. hydroxy, chlorine, fluorine, bromine, 

iodine, lower monoalkylamino. lower dialkylamino, nitro, cvano, trifluoromethyl 
trifluoromethoxy; 

heteroarvl is 




where O , is -0-. -S-. -NH-. or -CENN-: 



Wis CH, or CHR g orN-R o; 

is hydrogen, lower alkyl or acyl; 
R e is lower alkyl; 

Ro is hydroxy, lower alkoxy, or -NHR 1 fi ; and 
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-Cf =0V arvL or -C(=OVheteroarvL 

where arvl and heteroarvl are as defined above; and 
mis 1. 2, or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 

C r C A alkyl chlorine, fluorine, bromine, iodine, cyano, Q-Q alkoxy, or -COOR^ 

where R^ is C r C 4 alkyl; 
all geometric, optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 

addition salt thereof, in an amount sufficient to produce a pain-relieying effect, 

and a pharmaceuticals acceptable carrier therefor. 



93, An analgesic composition, which comprises a compound of the formula 



(R), 



m 



00c 



V \l-(R-i)— O— ^ ' ^ 

.N 



wherein 

I 

X is -Q-. -S-. -NH-, or -NftU ; 



LAW OFFICES R ? is selected from the group consisting of lower alkyl, arvl lower alkyl, aryl, (G r 
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C 1 0 )cycloalkvl arovl (Co -C n )alkanoyl and phenvlsulfonvl groups; 
arvl is defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino, when p is 1; 

Y is lower alkoxy. hydroxy, or halogen when p is 2 and X is -Q-; 

(R ^ is Ro n or R 2 1 in which one or more carbon atoms of Ro n or are substituted by at 
least one C r Q linear alkyl group, phenyl group or 

(Zi)p 

lower alkyleneyl 



where Z x is lower alkyl, -OH, lower alkoxy, -CF V -NO?, -NHo or halogen; 
Ro n is -(CB > y, where n is 2, 3, 4 or 5; 

R 2 iis 

-CHq-CH—CH-CHq ^a 
-CHq-C = C-CHp-, 
-CH q -CH— CH-CH q -CHq ", 
-CH2-CHq-CH = CH-CHq -, 
-CH,-C=C-CH,-CH,-. or 
-CHp-CH p -C — C-CH q-, 
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the -CH=CH- bond being cis or trans; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxvl chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, 
trifluoromethoxy, cvano, acvlamino, trifluoromethyl, trifluoroacetyl 
aminocarbonyl, monoalkvlaminocarbonyl dialkylaminocarbonyl formyl 
-Cr=OValkyl -CfOVO-alkyl, -Cf=OVaryl, -C(=Q)-heteroaryl 
-CHrOR . Valkvl -C(=WValkyl, -C(=WVaryl, or -C(=WVheteroaryl; 

where alkvl is lower alkyl; 

aryl is phenyl or 




where is hydrogen, lower alkyl lower alkoxy, hydroxy, chlorine, fluorine, bromine, 

iodine, lower monoalkylamino, lower dialkylamino, nitnx cyano, trifluoromethyl, 
trifluoromethoxy; 

heteroarvl is 




where O, is -Q-, -S-. -NH-. or -CH-N-; 
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R7 is hydrogen, lower alkyl. or acvl; 
R ? is lower alkyl; 

R n is hydroxy, lower alkoxv, or -NHR in ; and 
R 1 0 is hydrogen, lower alkyl C r & acyl, aryl 
■Cr-OVarvL or -Cr=OVheteroarvl 

where aryl and heteroaryl are as defined above; and 
mis 1. 2. or 3; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 

C r C| alkyl chlorine, fluorine, bromine, iodine, cyano, C r Q alkoxv, or -COOR-n 

where R^ is C r C^ alkyl; 
with the exclusion of compounds wherein X is -S-, R i is R ?o . R is H, and m=l ; 
all geometric, optical and stereoisomers thereof, or a pharmaceutically acceptable acid 

addition salt thereof, in an amount sufficient to produce a pain-relieying effect. 

and a pharmaceutically acceptable carrier therefor. 



94. A method of alleviating pain, which comprises administering to a mammal a pain- 
relieying effective amount of a composition as claimed in claim 92. 



95. A method of alleviating pain, which comprises administering to a mammal a pain- 
relieving effective amount of a composition as claimed in claim 93. 
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96 . A compound of the formula 




(Y) p 




N-(CH 2 )nO 




wherein 
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X is -Q-, -S-, -NH-, or -N(R,) ; 

Ro is selected from the group consisting of lower alkvl arvl lower alkyl aryl, (C? - 

C ^lcvcloalkvl arovl, (C^-C x ^alkanovl and phenvlsulfonvl groups; 
arvl is as defined hereinafter; 
p is 1 or 2; 

Y is hydrogen, lower alkvl hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, 

trifluoromethyl, nitro, or amino, when p is 1 ; 

Y is lower alkoxy. hydroxy, or halogen when p is 2 and X is -Q-; 
nis 2, 3, 4 or 5; 

R is hydrogen, lower alkvl lower alkoxy, hydroxy!, carboxvl, chlorine, fluorine, 

bromine, iodine, amino, lower mono or dialkvlamino. nitro, lower alkvl thio, 
trifluoromethoxv, cvano, acylamino, trifluoromethyl, trifluoroacetyl 
aminocarbonyl dialkvlaminocarbonvl formvl -Cf=OValkyl -C(^0)-Q-alkvl 



-Cr=OVarvl. -C^OVheteroarvl or -CH(OR , Valkvl; -g=Wlalkvl 
-C(=W)-aryL or ■C(=W)-heteroaryl : 

alkvl is lower alkvl: 
arvl is phenyl or 



where R < is hydrogen, lower alkvl lower alkoxv, hydroxy, chlorine, fluorine, bromine, 
iodine, lower monoalkvlamino, lower dialkvlamino, nitro, cyano, 
trifluoromethyl, or trifluoromethoxy; 

heteroaryl is 



O, is -Q-, -S-. -NH-. or -CH-N-: 
W is CH, or CHRq or N-R Q ; 
R^ is hydrogen, lower alkyl, or acyl : 
R g is lower alkyl; 

R Q is hydroxy, lower alkoxy, or -NHR in ; and 
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Rjn is hydrogen, lower alkvl, C 1 -C ? acyl, aryl, 
-CfOVaryl or -CfOVheteroarvl 

where arvl and heteroarvl are as defined above; and 
m is 1, 2, or 3; 

with the proviso that at least one R is selected from the group consisting of 
dialkvlaminocarbonvl formvl -C(=WValkvl -C(=W)-aryl and 
-C(=WVheteroaryl; 

with the exclusion of compounds wherein X is O or S, Y is hydrogen, and R is hydrogen, 
C r C 4 alkvl, chlorine, fluorine, bromine, iodine, cvano, C r Q alkoxv, or -COOR™ 
where R^ is C r C| alkvl; 

with the exclusion of compounds wherein X is -S-, R is H, and m=l; 

all geometric, optical and stereoisomers thereof, or a pharmaceuticallv acceptable acid 
addition salt thereof. 



97. A compound as claimed in claim 96, wherein X is -Q-, -S-, or -NH-. 



98. A compound as claimed in claim 96, wherein Y is hydrogen, chlorine, bromine, or 
fluorine. 



99. A compound as claimed in claim 96, wherein n is 2, 3, or 4. 
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100. A compound as claimed in claim 96, wherein X is -0- 

101. A compound as claimed in claim 96, wherein X is -S-. 



102. A compound as claimed in claim 96, wherein X is -NH-. 

i 

103. A compound as claimed in claim 96, wherein X is -NfR 2 ). 

104. A compound as claimed in claim 96, wherein X is -Q-, -S-, or -NH-; Y is H, CI, F, 
-CF ? ; R is selected from the group consisting of hydrogen, C r C 3 alkvl C r C 3 alkoxv, -OH, CI F, 
Br, I, acvl C r C ? monoalkvlamino, acvlamino, -NQ 2 -, -OCF ^ -CF ? ; and n is 2, 3. or 4. 



105. A compound as claimed in claim 104, wherein the substituent Y is in the 5- or 6- 



position. 



106. A compound as claimed in claim 105, wherein m is 2. 



107. A compound as claimed in claim 105, wherein n is 3. 



1 08. A compound as claimed in claim 105, wherein p is 1 . 
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1 09. A pharmaceutical composition, which comprises a compound as claimed in claim 
96, and a pharmaceutical^ acceptable carrier therefor. 



110. An antipsychotic composition which comprises a compound as claimed in claim 
96, in an amount sufficient to produce an antipsychotic effect, and a pharmaceuticallv acceptable 
carrier therefor. 



111. A method of treating psychoses, which comprises administering to a mammal a 
psychoses-treating effective amount of a compound as claimed in claim 96. 

112. An analgesic composition which comprises a compound as claimed in claim 96, 
! in an amount sufficient to produce a pain-relieving effect, and a pharmaceutically acceptable 

carrier therefor. 

113. A method of alleviating pain, which comprises administering to a mammal a 
; pain-relieving effective amount of a compound as claimed in claim 96. 



114. The compound of claim 96, wherein said pharmaceuticallv acceptable acid 
addition salt is selected from the group consisting of salts of mineral acids, salts of monobasic 
carboxylic acids, salts of dibasic carboxvlic acids, and salts of tribasic carboxylic acids. 
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115. The compound of claim 114. wherein said pharmaceuticals acceptable acid 
addition salt is selected from the group consisting of salts of hydrochloric acid, sulfuric acid, 
nitric acid, acetic acid, propionic acid, maleic acid, fumaric acid, carboxvsuccinic acid, and citric 
acid. 



REMARKS 

In this amendment, Patent Owner has amended claims 1 and 25-34, and added new 
claims 46-1 15. Thus, claims 1-1 15 are pending. The amendment and addition of new claims is 
intended to overcome prior art issues arising from European Patent No. 402,644 to Strupczewski 
U et al. 5 published on December 19, 1990 (EP '644). These issues were brought to Patent Owner's 

C3 attention in related U.S. Application Serial No. 08/468,61 1 (Attorney Docket No. 2489.0058). 

"1 Specifically, Patent Owner has amended claims 1 and 30-33 to remove R 21 and R 22 from 

] the definition of R 1 and to remove certain definitions of R and R 5 . Patent Owner has also 

H amended claims 1 and 30-33 to limit the definition of Y when p is 2; claims 25 and 26 to remove 

Q hydroxy and halogen from the definition of Y when p is 2; and claims 27-29 to remove 2 from 

u the definition of p. Finally, Patent Owner has amended claims 25-29 to add provisos from claim 

1 . Accordingly, claims 1 and 25-33, and claims dependent thereon have been amended to 
conform the definitions of R l5 R, R 5 , Y, and p to those definitions recited in prior U.S. 
Application Serial No. 07/456,790, filed December 29, 1989, now abandoned (the 790 
application). Claims 1 and 25-33 and claims dependent thereon are therefore entitled to benefit 
of the December 29, 1989, filing date of the 790 application. Because EP ( 644 was published on 
LAW OFF.CES December 19, 1990, i.e. 9 after the filing date of the 790 application, EP '644 is not available as 
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: prior art under 35 U.S.C. §102 for these claims. Thus, claims 1 and 25-33 and claims dependent 
; thereon are not anticipated or rendered obvious by EP '644. 

Patent Owner has added independent claims 46 and 66 to cover subject matter removed 
; from original claim 1 of the l 9l 1 patent. Claim 46 is directed to the compounds of patented 
, claim 1 wherein Rj is R 21 , while claim 66 is directed to compounds of patented claim 1 wherein 
: Rj is R 22 . Dependent claims 47-65 and 67-85 correspond to patented claims 2-13, 35-39, and 44- 
45. EP '644 does not teach or suggest additional linking groups besides -(CH 2 ) n -, as now recited 
; in claims 46 and 66. In particular, EP l 644 does not teach or suggest that the moiety linking the 
piperidine or piperazine ring to the phenoxy substituent may be an alkene or alkyne group (as 
Q required by claim 46), or a substituted alkane, alkene, or alkyne group (as required by claim 66). 

H : Thus, EP '644 does not teach or suggest new claims 46-85. 

I j Patent Owner has also added independent claims 86-95 to cover subject matter removed 
s from original claims 30-33 of the '911 patent. Claims 86, 88, 90, 92, and 94 are directed to the 
H : compounds of patented claims 30-34 wherein R } is R 21 , while claims 87, 89, 91, 93, and 95 are 

II directed to compounds of patented claims 30-34 wherein R 2 is R 22 . EP l 644 does not teach or 

: SU ggest additional linking groups besides -(CH 2 ) n -, as now recited in claims 86-95. In particular, 
!, EP ( 644 does not teach or suggest that the moiety linking the piperidine or piperazine ring to the 
. phenoxy substituent may be an alkene or alkyne group (as required by claims 86, 88, 90, 92, and 

94) , or a substituted alkane, alkene, or alkyne group (as required by claims 87, 89, 91, 93, and 

95) . Thus, EP '644 does not teach or suggest new claims 86-95. 

Patent Owner has also added independent claim 96 to cover subject matter removed from 

LAW °^ icE£ ; original claim 1 of the '91 1 patent. Claim 96 is directed to the compounds of patented claim 1 
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wherein at least one of the R substituents is selected from the group consisting of 
dialkylaminocarbonyl, formyl, -C(=W)-alkyl, -C(=W)-aryl, and -C(=W)-heteroaryl. Dependent 
claims 97-1 15 correspond to patented claims 2-13, 35-39, and 44-45. EP '644 does not teach or 
suggest that at least one R group must be dialkylaminocarbonyl, formyl, -C(=W)-alkyl, -C(=W> 
aryl, or -C(=W)-heteroaryI. Thus, EP l 644 does not teach or suggest new claims 96-1 15. 

Finally, Patent Owner has amended the title and claims to correct various typographical 

ij 

jj errors. These amendments do not present new issues for consideration, 

[ For the foregoing reasons, Patent Owner respectfully submits that claims 1-1 15 are in 

j| condition for allowance, and early notification to this effect is courteously requested. 

I ! 

If there are any fees due in connection with the filing of this response not already 
accounted for, please charge the fees to our Deposit Account No. 06-0916. 



Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



By: 



Lara C. Kelley 
Reg. No. 41,551 

Dated: November 9, 2000 
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Joseph T. STRUPCZEWSKI et al. 
Reissue Serial No.: Unassigned 
Filed: Herewith 

For: HETERO ARYLPIPERIDINES , 
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AND ANALGETICS 




Group Art Unftt^tTnassigned 
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BOX REISSUE 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

REISSUE DECLARATION UNDER 37 C.F.R. § 1.175 

We, Joseph T. Strupczewski, Kenneth J. Bordeau, Edward J. Glamkowski, Yulin 
Chiang, and Grover C. Helsley, all citizens of the United States with residences and post office 
addresses as listed below, do hereby state and declare as follows: 

1 . We believe we are the original joint inventors of the subject matter which is 
described and claimed in United States Patent No. 5,658,91 1, granted on August 19, 1997, and 
for which a reissue patent is sought on the invention entitled, "Heteroarylpiperidines, and Their 
Use as Antipsychotics and Analgetics." 



Reissue Application of 

Patent No. 5,658,911 

Atty. Docket No. 2489,0028-12 

2. We hereby state that we have reviewed and understand the contents of the above- 
identified specification, including the original patent claims, and the claims in the Preliminary 
Amendment filed herewith. 

3. We acknowledge the duty to disclose information that is material to the 
examination of this reissue application in accordance with Title 37, Code of Federal 
Regulations, Section 1.56(a). 

4. We believe that U.S. Patent No. 5,658,91 1 is at least partially inoperative or 
invalid because, without any deceptive intention, we claimed more or less than we had the right 
to claim in the patent. 

5. An error which is a statutory basis for reissue is that at least some of the patent 
claims cover subject matter described in European Patent Application No. 402,644 (EP l 644) 
published December 19, 1990. Applicants are filing this Reissue Application in order to 
overcome this reference. 

6. The above-described error and all other errors corrected in this reissue 
application arose without any deceptive intent. 

7. We hereby declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
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Reissue Application of 

Patent No, 5,658,911 

Atty. Docket No. 2489,0028-12 

United States Code and that such willful false statements may jeopardize the validity of the 



application or any patent issued thereon. 
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